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WARNING: RIBAVIRIN AEROSOL 
SHOULD NOT BE USED FOR 
INFANTS REQUIRING ASSISTED 
VENTILATION BECAUSE PRECIPI- 
TATION OF THE DRUGIN THE RES- 
PIRATORY EQUIPMENT MAY 
INTERFERE WITH SAFE AND 
EFFECTIVE VENTILATION OF THE 
_ PATIENT. Conditionstor safe use with 
a ventilator are still in development. 

Deterioration of respiratory function 
has been associated with ribavirin use 
in infants. and in adults with chronic 
.| obstructive hing disease or asthma. 
| Respiratory function should be care- 
fully monitored during treatment. If 
| initiation ofribavirin aerosol treatment 
| appears to produce sudden deteriora- 

tion ofrespiratory function. treatrnent 

should be stopped and re-instituted 

only with extreme caution and continu- 
ous monitoring. 

Although ribavirin is not indicated in 
adults, the physician should be aware 
that it is teratogenic in animals {see 
CONTRAINDICATIONS)}. 
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DESCRIPTION: 


Virazole#{ribavirin} Aerosol. an antiviral 
drug, is a sterile, lyophilized powcer to be 
reconstituted for acrosoi administration. 
Each 100 mi glass vial contains 6 grams of 
ribavirin, and when reconstituted to the 
recommended volume of 300 ml with sterile 
water for injection or sterile water for 
inhalation {no preservatives added}, will 
contain 20 mgiml ribavirin, pH approxim- 
ately 5.5. Aerosolization is to be carried out 
in a SPAG-2 nebulizer only. 

Ribavirin is 1-beta-D-ribofuranosy!-1,2.4- 
triazole-3-carboxamide, with the following 
structural formula: 


Ribavirin, a synthetic 
4 
ne 
ef 
$ -$ H 


nucleoside, is a stable. 
$ K Y 


pound with a maximum 
sGlubility in water of 142 
mg/ml ar 25°C and with 
only a slight solubility in 
ethanol. The empirical 
formula is C,H,N,O, and 
the molecular weight is 
244.2 Daltons. 


CLINICAL PHARMACOLOGY: 
Antiviral effects: 


Ribavirin has antiviral inhibitory activity 
in vitro against respiratory syncytial virus: 
-influenza virus, and herpes simpiex virus. 
1 Ribavirin is also active against respiratory 
. syncytial virus (RSV} in experimentally 
infected cotton rats? 
In cell cultures, the inhibitory activity of 
ribavirin for RSV is selective. The mecha- 
_ nism of action is unknown. Reversal of the 
in vitro antiviral activity by guanosine or 
xanthosine suggests ribavirin may actasan 
analogue of these cellular metabolites. 


white, crystalline com- 
EH tat 


- Immunologic effects: 


Neutralizing antibody responses to RSV 
- were decreased in ribavirin treated com- 

pared to placebotreated infants.* The clinical 
_ significance of this observation is unknown. 
In rats. ribavirin resulted in lymphoid 
“atrophy of thymus, spleen. and lymphnodes. 
_ Humoral immunity was reduced in guinea 
pigsand ferrets. Cellular immunity was alse 
i mMidly depressed in animal studies. 


Microbiology: 

| Several clinical isolates of RSV were evalu- 
ated for ribavirin susceptibility by plaque 
: -teduction in tissue culture. Plaques were 
“teduced 85-98% by l6yg/ml; however. 
o plaque reduction varies with the test system. 
The clinical significance of these data is 
~ unknown. 

Pharmacokinetics: 
-Assay for ribavirin in human materials is 
< aradioimmunoassay which detects riba- 
~ virin and at least one metabolite. 
- Ribavirin administered by aerosol is 
“absorbed systemically. Four pediatric 
_ ‘Patients inhaling ribavirin aerosol adminis- 
< tered by face mask for 2.5 hourseach day for 










‘from 0.44 to 1.55 aM, witha mean concen- 
tration of O:76uM. The plasma half-life was 


uM A 
reported to be 9.5 hours. Three pediatric 
patients inhaling ribavirin aerosol adminis- 
tered by face mask or mist tent for 20 hours 
each day for 5 days had plasma concentra- 
tions ranging from 1.5 to 14.3 aM, witha 
mean concentration of 6.86M. 

It is likely that the concentration of riba- 
virinin respiratory tract secretionsis much 
higher than plasma concentrations in view 
of the route of administration. 

The bioavailability of ribavirin aerosol is 
unknown and may depend on the mode of 
aerosol delivery. After aerosol treatment, 
peak plasma concentrations are less than 
the concentration thal reduced RSV plaque 
formation in tissue culture by 85 to 98%. 
After aerosol treatment, respiratory tract 
secretions are likely to contain ribavirin in 
concentrations many fold higher than those 
required to reduce plaque formation. How- 
ever, RSV is an intracellular virus and serum 
concentrations may better reflect intracel- 
lular concentrations in the respiratory tract 
than respiratory secretion concentrations. 

in man, rats, and rhesus monkeys, accum- 
ulation of ribavirin andor metabolites in the 
red hload cells has been noted, plateauing in 
red ces in man in about 4 days and gradu- 
ally declining with an apparent half-life of 40 
days. The extent ofaccumulation of ribavirin 
following inhalation therapy is not well 
defined. 


INDICATIONS AND USAGE: 


Ribavirin aerosol is indicated in the 
treatment of carefully selected hospitalized 
infants and young children with severe lower 
respiratory tract infections due to respira- 
tory syncytial virus (RSV). In two placebo 
controlled trials in infants hospitalized with 
RSV lower respiratory tract infection, riba- 
virin aerosol treatment had a therapeutic 
effect, as ee by the reduction by breat- 
ment day 3 ofseverity of clinical manifesta- 
tions of disease.** Virus titers in respiratory 
secretions were also significantly reduced 
with ribavirin in one of these studies.“ 

Only severe RSV lower respiratory tract 
infection is to be treated with ribavirin 
aerosol. The vast majority of infants and 
children with RSV infection have no tower 
respiratory tract disease or have disease that 
is mild, self-limited, and does not require 
hospitalization or antiviral treatment. Many 
children with mild lower respiratory tract 
involvement will require shorter hospitaliza- 
tion than would be required for a ful! course 
of ribavirin aerosol {3 to 7 days) and should 
not be treated with the drug. Thus the deci- 
sion to treat with ribavirin aerosol should be 
based on the severity of the RSV infection. 

The presence of an underlying condition 
such as prematurity or cardiopulmonary 
disease may increase the severity of the 
infection anditsrisk tothe patient. High risk 
infants and young children with these 
underlying conditions may benefit from 
ribavirin treatment, although efficacy has 
been evaluated in only a small number of 
such patients. 

Ribavirin aerosol treatment must be 
accompanied by and does not replace stan- 
dard supportive respiratory and fluid 
management for infants and children with 
severe respiratory tract infection, 


Diagnosis: 


RSV infection should be documented by a 
rapid diagnostic method such as demonstra- 
tion of viral antigen in respiratory tract 
secretions by immunofluorescence*® t or 
ELISA® before or during the first 24 hours of 
treatment. Ribavirin aerosol is indicated 
only for lower respiratory tract infection due 
to RSV. Treatment may be initiated while 
awaiting rapid diagnostic test results. How- 
ever, treatment should not be continued 
without documentation of RSV infection. 


CONTRAINDICATIONS: 


Ribavirin is contraindicated in women or 
giris who are or may become pregnant 
during exposure tothe drug, Ribavirin may 
cause fetal harm and respiratory syncytial 
virus infection is self-limited in this 
population. Ribavirin is not completely 
cleared from human blood even four weeks 
after administration. Although there are no 
pertinent human data. ribavirin has been 
found to be teratogenicand/or embryolethal 
in nearly all species in which it has been 
tested. Teratogenicity was evident after a 
single oral dose of 2.5 mg/kg in the hamster 
and after daily oral doses of 10 mg/kg in the 
rat. Malformations of skull, palate, eye. jaw, 
skeleton. and gastrointestinal tract were 
noted in animal studies. Survival offetuses 
and offspring was reduced. The drugcauses 
embryolethality in the rabbit at daily oral 
dose leveis as Jow as 1 mg/kg. 


WARNINGS: 


Ribavirin administered by aerosol pro- 
duced cardiac lesions in mice and rats after 
30 and 36 mg/kg, respectively. for 4 weeks, 
and after oraladministration in monkeysat 
120 and rats at 154 to 200 mg/kg fer 1 to 6 
months. Ribavirin aerosol administered to 
developing ferrets at 60 mg/kg for 10 or 30 
days resulted in inflammatory and possibly 
emphysematous changes in the lungs. Pro- 
liferative changes were seenat 131 mg/kg for 
30 days. The significance of these findings 


pricentrationstanging to human administration is unknown. 





Ribavirin lyophilized in 6 gram vials is 
intended for use as an aerosol only. 


PRECAUTIONS: 
General: 


Patients with lower respiratory tract infec- 
tion due to respiratory syncytial virus 
require optimum monitoring and attention 
to respiratory and fluid status, 


Drug Interactions: 


Interactions of ribavirin with other drugs 
such as digoxin. bronchodilators. other 
antiviral agents, antibiotics. or anti- 
metabolites has not been evaluated. Inter- 
ference by ribavirin with laboratory tests has 
not been evaluated. 


Carcinogenesis, mutagenesis, impair- 
ment of fertility: 


Ribavirin induces cell transformation in 
an in vitro mammalian system (BalbyC 3T3 
cell line}. However, in vivo carcinogenicity 
studies are incomplete. Results thus far. 
though inconclusive, suggest that chronic 
feeding of ribavirin to rats at dose leveis in the 
range of 16-60 mg/kg body weight can induce 
benign mammary, pancreatic, pituitary and 
adrenal tumors. 

Ribavirin is mutagenic to mammalian 
{L5178Y) cells in culture. Results of microbial 
mutagenicity assaysand a dominant lethal 
assay (mouse) were negative. 

Ribavirin causes testicular lesions 
{tubular atrophy} in adult rats ai oral dose 
levels as low as 16m, day (lower doses not 
tested), but fertility of ribavirin-treated 
animals (male or female) has not been 
adequately investigated. 


Pregnancy: 

Teratogenic Effects: Pregnancy Category 
X. See “Contraindications™ section. 

Nursing Mothers: Use of ribavirin aerosol 
in nursing mothers is not indicated because 
RSV infection is self-limited in this popula- 
tion. Ribavirin is toxic to lactating animals 
and their offspring. It is not known whether 
the drug is excreted in human milk. 


ADVERSE REACTIONS: 


Approximately 200 patients have been 
treated with ribavirin aerosol in controlled 
or uncontroled clinical studies. 

Puimonary function significantly deter- 
iorated during ribavirin aerosol treatment in 
six of six adults with chronic obstructive 
lung disease and in four of six asthmatic 
adults. Dyspnea and chest soreness were 
also reported in the latter group. Minor 
abnormalities in pulmonary function were 
also seen in healthy adult volunteers. 

Several serious adverse eventsoccurred in 
severely ill infants with life-threatening 
underlying diseases, many of whom 
required assisted ventilation. The role of 
ribavirin aerosol in these events is indeter- 
minate. The following events were associated: 
with ribavirin use: 


Pulmonary: Worsening ofrespiratory status, 
bacterial pneumonia, pneumothorax. 
apnea. and ventilator dependence. 


te massnnnawevernan rene minean 


was attributed to ribavirin aerosol by the 
investigators. 

Some subjects requiring assisted ventie- 
tion have experienced serious difficulties. 
which may jeopardize adequate ventilation 
and gas exchange. Precipitation of drug 
within the ventilatory apparatus, including 
the endotracheal tube, has resulted in 
increased positive end expiratory pressure 
and increased positive inspiratory pressure. 
Accumulation of fluidin tubing (“rainout™} 
has also been noted. 

Although anemia has not been reported 
with use of the aerosol. it occurs frequently 
with oral and intravenous ribavirin, and 
most infants treated with the aerosol have 
not been evaluated | to 2 weeks post-treat- 
ment when anemia is likely to occur. 
Reticulecytosis has been reported with 
aerosol use. 


Rash and conjunctivitis have been asso~ 


ciated with the use of ribavirin aerosol, 


Overdosage: 


No overdosage with ribavirin by aerosol 
administration has been reported in the 
human. The LDg, in mice is 2 gm orally. 
Hypoactivity and gastrointestinal symp- 
tomsoccurred. In man, ribavirin is seques- 
tered in red blood cells for weeks alter dosing. 


DOSAGE AND ADMINISTRATION: 


Before use. read thoroughly the Viratek 
Small Particle Aerosol Generator {SPAG} 
Model SPAG-2 Operator's Manual for small 
particle aerosol generator operating 
instructions. 

Treatment was effective when instituted 
within the first 3daysofrespiratory syncytial 
virus lower respiratory tract infection * 
Treatmentearly inthe course of severe lower 
respiratory tract infection may be necessary 
to achieve efficacy. 

Treatment is carried out for 12-18 hours 
per day for at least 3 and no more than 7 days, 
and is partofatotal treatment program. The 
aerosol is delivered toan infant oxygen hood 





from the SPAG-2 aerosol generator. Adminis 
tration by face mask or oxygen tent may: be 
necessary ifa hood cannot be employed (see 
SPAG-2 manual). However, the volume of 
distribution and condensation area are 
larger inatent and efficacy of this method of 
SORS TE the drug has been evaluated 
inonlya number of patients. Ribavirin 
aerosol is not to be administered with any 
other aerosol generating device or together 
with other aerosolized medications, Riba- 
virin aerosol should not be used for patients 
requiring simultaneous assisted ventilation 
isee Boxed Warnings}. 

Virazole is supplied as 6 grams of lyophil- 
ized drug per 100 ml vial for aerosol 
administration amy By sterile technique, 
solubilize drug with sterile USP water for 
injection or inhalation in the 100 mi vial. 
Transfer to the clean, sterilized 500 mi 
widemouth Erlenmeyer flask (SPAG-2 
Reservoir} and further dilute to a final 
volume of 300 m! with sterile USP water for 
injection or inhalation. The final concentra- 
tion should be 20 mg/ml. Important: This 
water should not have had any antimicrobial 
agent or other substance added. The solu- 
tion should be inspected visually for partic- 
ulate matter and discoloration prior to 
administration. Solutions that have been 
placed in the SPAG-2 unit should be dis- 
carded atleast every 24 hoursand when the 
Hquid level is law before adding newly 
reconstituted solution. 

Using the recommended drug concentra- 
tion of 20 mg/ml ribavirin as the starting 
solution in the drug reservoir of the SPAG 
unit. the average aerosol concentration for 
a 12 hour period would be 190 micrograms/ 
liter (0.19 mg/h} of air. 


HOW SUPPLIED: 


Virazole® (ribavirin) Aerosol is supplied in 
100 mi glass vials with 6 grams of sterile. 
lyophilized drug which is to be reconstituted 
with 300 tl sterile water for injection or 
sterile water for inhalation {no preservatives 
added} and administered only by a small 
particle aerosol generator (SPAG-2). Vials 
containing the lyophilized drug powder 
shouid be stored in a dry place at 15-25°C 
(59-78°F). Reconstituted solutions may be 
stored, under sterile conditions, at room 
temperature (20-30°C, 68-86°F) for 24 
hours. Solutions which have been placed in 
the SPAG-2 unit should be discardedat least. 
every 24 hours. 


REFERENCES: 


l Hruska JP. Bernstein JM, Douglas Jr.. 
RG, and Hall CB. Effects of ribavirin on 
respiratory syncytial virus in vitro. 
Antimicrob Agents Chemother 17:770-775, 
i 1980. 

2. Hruska JF. Morrow PE, Suffin SC, and 
Dougtas Jr.. RG. In vivo inhibition of 
respiratory syncytial virus by ribavirin. 
aa cai Er ELADO 
i982. 

3. TaberLH, Knight V. Gilbert BE, MeClun 
HW et al. Ribavirin aerosol treatment o 
bronchiolitis associated with respiratory 
tract infection in infants. Pediatrics 
72:613-6518, 1983. — 

4, Halli CB. McBride JT. Walsh EE. Bell DM 
etal. Aerosolized ribavirin treatment of 
infants with respiratory syncytial viral 
infection. N Engl J Med 308:1443-7, 1983. 
5. Hendry RM, Mcintosh K, Fahnestock ML, 
and Pierik LT. Enzyme-linked immunosor- 
bent assay for detection of respiratory 
syncytial virus infection. J Clin Microbiol 
16:329-33, 1982. 


January 1986 
R-1-88 








Pharmaceuticals, inc. 


ICN PLAZA 

3300 HYLAND AVENUE 

COSTA MESA, CALIFORNIA 92626 
(714) 545-0100 












e Pediatric Forum 


for original articles. 
























I n (and hope) that the 
eport by Mauro et al will not change 
he traditional approach of avoiding 
office oropharyngeal examination 
he child with suspected epiglotti- 
= tis. Anecdotal or not, many pediatri- 
`- eians have seen (or know someone who 
E een) a child with epiglottitis who 
‘yngospasm as a result of a 
güe blade examination. I might 
k venturing into waters where a 
urks were I provided with a 
and an expert with a spear- 
might attempt an 
ment examination 
epiglottitis with an ex- 
ubator present. It does 
m that Mauro et al are sug- 
ig we do otherwise. 

.. Howarp Fiscuer, MD 

> Department of Pediatrics 

- Children’s Hospital of Michigan 








S ~ 3901 Beaubien Blvd 
= „Detroit, MI 48201 
1. Mauro. RD, Poole SR, ache oR 3 Dif- 
tion o lt | 





; dear or near death of Several patients 
-. with epiglottitis, I feel constrained to 
espond to your request’ and to the 
e by Mauro et al. I also wish to 
ttention to previous discussions 
of this subject.** 
~ In none of the six patients with 
epiglottitis described by Mauro and 
-colleagues was the epiglottis visual- 












-ized by “light alone, simply asking the 
` child to open his mouth.” This is con- 
= gistent with my own study* in which 
a the epiglottis was visualized in none 
of three patients. That study was ex- 

-tended for several years and in no 
tance was the epiglottis visualized 
yatient with epiglottitis when he 
was examined sitting up, with 
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voluntary opening of the mouth, with- 
out a tongue blade. This procedure is 
nearly risk-free; none of my patients 
had aeute dypsnea as a result of it. 

In my view, however, the second step 
suggested by Mauro et al, ie, using 
the tongue depressor, carries substan- 
tial risk. Most children with epiglot- 
titis will not cooperate when a tongue 
blade is used, and will give up their 
tripod position to push the blade away. 
They will then fall backward and may 
incur obstruction. Even if supported 
by an assist, this attempt at visuali- 
zation will almost certainly inerease 
anxiety and may lead to sudden ob- 
struction. Cardiac arrest may occur 
and it may be difficult, if not impossi- 
ble, to intubate and resuscitate the 
child in the emergency department. 

Mauro et al also suggest that if the 
epiglottis is not visualized with 


the tongue depressor, laryngoscopy 

should be performed. Unless this is 

done by a person with extraordinary _ 
skill, the risks of acute obstruction are m 
too great. Intubation of a chilc who small p 
has acute epiglottitis is very difficult- care of pat 
and requires extraordinary control 
(usually provided i in an operating room > 


or, rarely, in a pediatric intensive care 
unit, where these skills have been 
demonstrated previously). 

As I and others have noted, the risks 
of attempting to visualize the ep:glot- 
tis may exceed the benefits. Tke di- 
agnosis is usually easily made clini- 
eally by the experienced physician 
without direct examination. If an 
emergency department has physicians 
who are sufficiently knowledgeable 
and skilled to intubate emergently a 
patient with epiglottitis, these indi- 
viduals will be able to suspect the 
presence of the disease and diagnose 
its probability. They then can proceed 
to the vital second step, the provision 
of an artificial airway, without delay. 
In a controlled situation (preferably in 
the operating room under the direc- 


_ Spontaneous or precipitated acute 


| rest. Occasionally. taking a pi 


child in whom epiglottitis is as 
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tion of an experienced endoscopist al 
anesthesiologist), the diagnosis ca 
confirmed and the patient’s airway 
be secured simultaneously. 7 
I fear that the article by Maw 
colleagues will literally encoura: 
experienced physicians to atter 
diagnose epiglottitis by inspect 
thereby risking the patient’s s life. | 
eral neck roentgenograms are a 
rate and reliable, but also delay pl 
ment of the airway. We have fo 
them to be superfluous in pati 
suspected of having epiglottitis. . 
Twenty years ago, Baxter® sho 
in his own series of more than. 
patients with epiglottitis that p 
sion of an airway on diagnosis was 
key to reduction of mortality. It 
been repeatedly demonstrated - 
any delay increases the chance 


piratory obstruction and car 


gressively ekaning the phai i 


consideration is, in my view, sim 
walking across the road with yot 
closed. You probably will get 
with it, but it is very risky. 
RICHARD H. RAPKIN, MD- 
Children’s Hospital of New Je e 
15 S Ninth St : 
Newark, NJ 07107 
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-Sin—We are concerned about both the 
‘safety and utility of direct inspection 
_of the epiglottis in patients with sus- 
pected laryngotracheobronchitis, as 
eported by Mauro and colleagues. 
They report no complications on di- 
ect inspection of the epiglottis in six 
children with acute epiglottitis. The 
exact upper 95% confidence limit for 
this proportion (0/6) is 35%.' This 
“means that the study results are com- 
“patible with a complication rate as 
high as 35% for direct inspection of 
the epiglottis in patients with acute 
epiglottitis. Safety of the procedure 
certainly remains in doubt. 
There is a rapid method to calculate 
he approximate upper 95% confi- 
ence limit when the number of occur- 
nea in a study is 0.% If N is the 
umber of study subjects, 3/N approx- 
mates is upper 95% confidence limit. 
‘hen N is greater than 30, this ap- 
roximation i is accurate to one decimal 
ne For Mauro .and colleagues’ 
y, the approximate upper 95% 
onh dence limit is 3/6, or 50%. 
The initial clinical impression was 
ryngotracheobronchitis in 149 chil- 
ren, of whom two were found to have 
cute epiglottitis. The clinical history 
f these two patients should be pre- 
sented in detail to help identify the 
factors that led to their initial misdi- 
gnosis. Since these two patients had 
tidor and were without cough, and 


aybe it will be decided on careful 
eview that their clinical presentation 
as more compatible with acute epi- 
lottitis than laryngotracheobronchi- 
s and that an anesthesiologist should 
ave been present before the epiglottis 
as viewed. When acute epiglottitis is 
pected, an anesthesiologist should 
e called. That protocol is followed by 
s, and the results of the study by 
auro et al do not support a change 
| that practice, 
Perer L. Havens, MD, MS 
. JEFFREY 5. GARLAND, MD 
= Department of Pediatrics | 
Children’s Hospital of Wisconsin 
- PO Box 1997 
1700 W Wisconsin Ave 
Milwaukee, WI 53201 
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Sin—In their attempt to distinguish 
epiglottitis from laryngotracheitis, 
Mauro et al assessed 19 clinical find- 
ings, but they did not record the spon- 
taneous position adopted by their pa- 


tients. In our series of 30 children with 


epiglottitis, 14 (46%) adopted a char- 
acteristic sitting-up position and one 
(3%) adopted an all-fours position.! 
These peculiar positions, not de- 
scribed in viral croup and bacterial 
laryngotracheitis, and a temperature 
higher than 38.5°C, were the main 
signs of epiglottitis in our series (Ta- 
ble). 

We agree with Mauro et al that the 
definitive diagnosis of acute epiglotti- 
tis requires direct inspection of the 
epiglottis. Of our 30 patients, 17 were 
transferred before intubation; inspec- 
tion of the epiglottis was performed 
on restrained children in the sitting 
position, after ventilation with a mask 
and bag; we were able to view the 
epiglottis adequately, and no compli- 
cations occurred. On the other hand, 
examination in the supine position 
seems very hazardous: before their 
admission, two of our 30 patients 
(6.5%) manifested apnea just after 
they were put into the supine position, 
and one of them died. We do not 
perform lateral neck roentgenograms 
because sending a child with epiglot- 
titis to the radiology department in- 
creases the potential for sudden air- 
way obstruction, and because the 
interpretation is equivocal if the roent- 
genograms are obtained at the bed- 
side. 

In a child who prefers to sit up, if 
supraglottitis is suspected because of 
a temperature greater than 38.5°C, 
absence of cough, and the presence of 
drooling, we have the following rec- 
ommendations: (1) avoid inspection of 
the epiglottis at home; (2) transfer the 


Clinical Findings 
inspiratory dyspnea 


Temperature >38.5°C 
Sitting position 

Four-stips position 
Cervical lymphadenopathy 
Dysphagia 

Muffied voice 

Hoarse voice 

Drooling 





child to an emergency department o or 
an intensive care unit while in a sitting 
position, keeping in mind that children 
with epiglottitis can be given ventila- 
tory assistance by mask and bag in 
case of marked respiratory distress*; 
and perform a direct examination of 
the epigiottitis in the presence of an 
experienced pediatric intubationist. 
The more cyanotic the child, the more 
dangerous is inspection of the epiglot- 
tis, and it must be performed after 
mask and bag oxygenation. 
Francis LECLERC, MD 
ALAIN Martinotr, MD 
Pediatric Intensive Care Unit 
Hôpital Calmette, 
Bd du Pr Leclercq 
59037 Lille, France 
1. Leclere F, Diependaele JF, Lemaire D, 
et al: Epilottites infectieuses de l'enfant. Rean 
Soins Intens Med Urg 1985;,1:179-183. 
2. Szold PD, Glicklich M: Children with epi- 


giottitis can be bagged. Clin Pediatr 1976;15: 
792-793. 


Sir—The management of acute epi- 
glottitis is rendered uncertain by the 
common use of the term total [or 
complete] obstruction in describing 
the pathogenesis of its disastrous con- 
sequence, Mauro et al recommend cau- 
tious direct examination to diagnose 
acute epiglottitis and minimize the 
danger of total airway obstruction. 
Were total obstruction a substantial 
risk, cautious direct examination . 
might be appropriate, as it is following 
total obstruction due to the aspiration 
of a foreign body. In such circum- 
stances time is available, labored res- 
pirations continue, circulation per- 
sists, and death is not abrupt. 

There is no evidence, however, that 
total obstruction occurs in acute epi- 
glottitis. Even those reports that call 
the feared deterioration total (or com- 
plete) obstruction uniformly describe 
the cessation of respiration and the 
frequently associated asystole.'* The 
airway is still patent. Bag ventilation 
through an external mask is still 
effective** and is probably the optimal 
emergency procedure.®* The problem 
is respiratory and cardiac arrest, not 
obstruction’: respiration and circula- 
tion have ceased, resuscitation must 
be immediate, and resuscitation may 
not be successful. 

In any prolonged state of carbon 
dioxide retention and hypoxia, manip- 
ulation of the upper airway may result 
in a vagus-mediated apnea and brad- 
yeardia or cardiac arrest. When car- 
bon dioxide retention and hypoxia 
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: ‘rom acute epiglottitie, that 
ood seems dramatically in- 
sed (vagal sensitivity may be dra- 
‘ally enhanced). If total obstruc- 
the epiglottis falling backward 
he glottis) were the danger, di- 
xamination by a pediatric house 
er: in an emergency department 
t be acceptable management. 
uch as it is not obstruction but 
-respiratory and cardiac arrest 
s the danger, any manipulation 
fore the induction of reflex-damp- 
E, protective general anesthesia 
iated wi th bag-and-mask venti- 
an operating room is unjus- 
iat the vast majority of chil- 
with acute epiglottitis recover 
gardless of management does not 
justify risking the lives of the few who 
are in danger. 
` Sruart Waker, MD 
Emeritus Professor of Pediatrics 
_ University of Maryland 
~ 1888 Luce Creek Dr 
_ Annapolis, MD 21401 
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‘Sir—While I appreciate the trepida- 
tion some physicians might feel, the 
-evaluation and recommendations by 
Mauro et al regarding the diagnosis of 
acute epiglottitis really ought not to 
‘be controversial. How many children 
_have been unnecessarily subjected to, 
-or have almost undergone, intubation 
for an incorrect diagnosis of acute 
lottitis? The first tenet of physical 
nination is inspection, not infer- 
T was taught the need for and 
-in direct inspection of the epi- 
is, using a good flashlight and 










sometimes a tongue depressor, by a 
wise and experienced senior attending 
pediatrician over 20 years ago. 

As a purely personal preference in 
patient management, I would suggest 


the folowing compromise between the . 


“do-lookers” and the “don’t-lookers” 
when epiglottitis is suspected. 

1. Mauro and colleagues’ steps ({1] 
look with flashlight, with no instru- 
ment; and [2] look carefully, using a 
tongue depressor) should be suffi- 


cient. Use the tongue depressor, if 


needed, to depress the tongue firmly 
without placing the depressor all the 
way back so as not to touch the epi- 
glottis. The wood is flexible, the fa- 
miliar stick is not usually frightening 
to a child (unlike the strange, shiny, 
cold, hard laryngoscope), and the stick 
is less likely to traumatize the teeth 
or lips. 


2. After a physician has seen and | 


diagnosed acute epiglottitis, other 
persons should not look again. The 
next step for that frightened, air- 
hungry child is intubation. 

3. If an initial, friendly, or gently 
coercive effort to visualize the epiglot- 
tis is not successful, do not attempt it 
with a frightened, struggling ehild in 
your office. 

4. If the child is cyanotic, and a 
Heimlich or other maneuvers for in- 
haled food are not indicated, obtain 
the consultation of an anesthesiologist 
immediately, at an emergency depart- 
ment or a hospital intensive care unit. 
Humidified oxygen should be admin- 
istered while waiting. 

5. If the child is not cyanotic, ask 
that an anesthesiologist be made avail- 
able, and proceed immediately to a 
roentgenogram (of the soft tissues of 
the neck as well as the chest) at the 
hospital for confirmation of a swollen 
epiglottis vs subglottic or tracheal 
edema, unsuspected foreign bedy, he- 
mangioma, or even a retropharyngeal 


pouch or abscess. The patient, without. 


waiting, should return directly to the 


emergency department or be admitted 


to an intensive care unit. 

6. Since a negative radiologic ex- 
amination does not rule out a nono- 
paque foreign body, the condition of 
an afebrile child might suggest the 
need for direct laryngoscopy er bron- 
choscopy. 

May I leave the authors and your 
readers with a question? What sort of 
reasonably conservative consensus 
management is recommenced for 
early epiglottitis, when the physician 
sees redness with only 2 to 2 mm of 


_ the epiglottis in these patients. 


Mauro et al on visualization ir 
acute epiglottitis, I have the foll o 






































swelling/edema on looking in thi 
throat of a child with fever, sore throat 
and perhaps slight hoarseness? AA 
JONATHAN B. ROSEFSEY, MD 
Jefferson Medical College = 
2 Thacher Ct 
Haverford, PA 19041 


Sir—I recently had the privilege of- 
being requested to critique the articl 
by Mauro and colleagues. Following’ 
are some of my thoughts. | 

This is an excellent article that re 
ally tries'to shine light where we need 
it most. 

The greatest limitation of this stu 
is that it covers only six cases o 
epiglottitis. Therefore, no con 
can be drawn regarding the safe! 
advisability of direct visualization 


strongly to continue their study un 
they have accumulated a meaning 
number of acute epiglottitis cases 
as to make conclusions regarding 
teria for as well as the safety of 
actual visualization. : 
Other means of visualization, sü 
as the flexible nasopharyngoseo) pe 
should be included in that study. — 
Correlations of 19 criteria were ¢ 
amined and their predictive value 
epiglottitis and laryngotrachei 
were studied. Unfortunately, - 
three of the 19 criteria are specifi 
Until the results of a 
study are known, the long- 
policy of performing visua 
only in surroundings that allow 
immediate and possibly difficul 
bation isto remain the rule. 
Epwarp E, Berens, M! 
Department of Otolary 
Texas A&M Un ty 
Scott and Whit 
2401 South 31st < 
ia TX. 76508 


Sir—With. aoe ke iè 


comments. 

First, a key point is that bi ð 
cases of epiglottitis were corri 
identified clinically, but two cases, 
sumably milder or of shorter dur 


nation in the operati if 
see no inherent reason- 
examination could not be dor 
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. a eon with an anes- 
thesiologist present. The major fault 
_ find is with fools who waste valuable 
time on lateral neck films (the radiol- 
ogy department, as we all know, is 
~ absolutely the worst place in which a 
“ respiratory emergency could occur). 

-~ As for the two clinically misclassi- 
- fied cases, I have always made it a 
point to try to visualize the epiglottis 
in children with laryngotracheobron- 
< chitis and a low suspicion of epiglotti- 
- tis, and certainly do so in all cases 
requiring racemic epinephrine and ad- 
_ mission for observation. I can clearly 
remember one early case of epiglotti- 
ris diagnosed this way. Since these 
hildren are usually younger (Did the 
.9-year-old really have laryngotra- 
*heobronchitis?), I have no problem 
isualizing the epiglottis using a 
ongue blade with the patient either 
sitting or supine (Is there any reason 
0 avoid supine examination with a 
congue blade before proceeding to lar- 
yngoscopy?), In these cases, which 
igain I presume are early, I doubt that 
major danger would accompany visu- 
“alization. 

_. Therefore, if there is a very high 
-clinical index of suspicion of epiglotti- 
_tis, examine only in a controlled envi- 
„ronment, preferably an operating 
room, with an anesthesiologist and 
ear, nose, and throat specialist pres- 
zent. If probable croup with some sus- 
-picious signs is encountered, examine 
-the patient before hospital admission 
for croup, with anesthesia available, 
as in Mauro and colleagues’ design. 
More extensive data would help, and 
I believe that this is an excellent sub- 
ject for a multicenter cooperative 
study among major children’s hospital 
emergency departments. 

JOHN M. Gotpenrinc, MD, MPH 
. 245 Terracina Blvd #202 
Redlands, CA 92373 


_Sir—The article by Mauro and col- 
“leagues confirms an opinion I have 
held for 33 years of private pediatric 
practice. It has been my policy to 
xamine the epiglottis visually in 
ases of croup to rule out epiglottitis, 
espite articles advising the substi- 
ution of a lateral neck roentgenogram 
or direct visualization. It is reassur- 
ng to find vindication in print. . 

_ My justification involves the follow- 


. The incidence of epiglottitis in 
ny practice has not been the 4% re- 
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ported by Mauro et al, but lesa. than 
0.1%. I have treated two cases in 33 
years, compared with over 100 cases 
of croup annually. The hospital emer- 
gency department must receive the 
worst cases. 

2. With the infant reclining and the 
neck extended, using a tongue depres- 
sor (I use narrow “Popsicle” sticks 
that are thicker and bend less easily 
than adult tongue depressors), a quick 
look elicits either a view of the epi- 
glottis or the posterior pharynx. Since 
in acute epiglottitis swelling is always 
present, if the epiglottis is absent in a 
good view of the pharynx then epi- 
glottitis is not present. 

3. I receive instantaneous reassur- 


ance that an emergency is not at hand. 


Epiglottitis, on the other hand, is such 
an emergency that delays in visiting 
the radiology department are poten- 
tially hazardous. Moreover, my expe- 
rience agrees with the literature that 
roentgenography is far from 100% ac- 
curate. 

4. I have a feeling that, like other 
coughs, calls for treatment of croup 
are more common at night when the 
radiology department is short-staffed 
and there is no radiologist to read the 
film. Taking roentgenograms, then, 
requires 90 minutes of my time, com- 
pared with an office visit of 15 minutes, 
for I must accompany the patient to 
the emergency department and read 
the roentgenogram myself, 

5. For these reasons I approve of 
the teaching that physical examina- 
tion, and not a lateral neck roentgen- 
ogram, should be the examination of 
choice in croup and epiglottitis. 

FRED LATHROP, Jr, MD 
745 Sheridan Ave 
Plainfield, NJ 07060 


Sir—In 32 years of pediatric experi- 
ence I have routinely examined the 
epiglottis in all children with laryngeal 
symptoms. The epiglottis ean almost 
always be seen with the patient in the 
sitting position, with or without the 
use of a tongue depressor. I have 
detected four or five cases of epiglot- 
titis without immediate respiratory 
compromise and, to my knowledge, I 
have not overlooked any. 

I have never been associated even 
peripherally with a case of diagnosed 
bacterial tracheitis. 

RosBert CLARK III, MD 
2927 Ozark Rd 
Chattanooga, TN 37514 


Sin agree with the “findings of ft 


years 1 have ced stinilar eri eria ad 
protocols for assessing the supraglot- 
tis. I have not observed any incidence 
of vasovagal responses nor have I ob- 
served trauma to the mouth, as de- 
scribed by Mauro et al. This may be 
because of my long-term relationship . 
with my patients and their parents 
and several substantial differences in 
technique. 

The parent and the child are asked 
to sit on my treatment room table. 
The child sits up on his parent’s lap 
and is asked to “pant like a puppy” 
and keep his chin down (neck flexed). _ 
If this cannot be accomplished an adult 
restrains the child by pressing the 
child’s arms onto the sides of his head 
as he lays on the table with his head 
flexed on a cushion. I have found that 
an indirect laryngoscopy is much less 
traumatic and much quicker than ap- 
plication of force against a resistant 
tongue. I use a wide-angle laryngeal 
mirror heated with an alcohol lamp to 
prevent fogging. The child is intrigued 
by the flame and then shown that the 
mirror, though warm, is not hot. Yes, 
most children do understand. The mir- 
ror is carefully inserted paramedially, 
usually without benefit of a tongue 
blade or tongue pressure, while the 
child sometimes attempts to pant. A 
directed gag reflex, carefully avoid- 
ing the midline, is frequently neces- 
sary. The mirror is easily angulated so 
that the entire epiglottis can be visu- 
alized. This contrasts to the some- 
times-lmited view obtained by simply 
using the tongue blade and light. 

The savings to the child in time, 
radiology costs, trauma, and other 
expenses are obvious. I do not perform 
this procedure in the office or at the 
hospital until personnel and equip- 
ment are set up in preparation for an 
emergency procedure. 

FRANKLIN A, Katz, MD 
Children’s Medical Group 
1141 Thousand Oaks Blvd 
Thousand Oaks, CA 91362 


Sin—I graduated from medical school 
in December 1948. After internship, 
the Army, and residency, I began full- 
time solo pediatric practice and have 
been in it ever since. 

In my early days I never heard of 
not examining a child for epiglottitis 
if it was suspected, so I did it then and 
I have done it ever since. Of course, I 
write because I have never had one bit 
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ouble. I do not know how many 
nts with this condition I have 
in my 44 years in practice, but I 
'e I have seen my share, Never 
e patient given me any more 
han does a patient undergoing 
throat examination. 

cently, a patient of mine was ad- 
2dthrough the emergency de- 
nent late at night. Because of 
upiness,” a soft-tissue roentgeno- 
n of the neck was obtained. The 
port was “some narrowing consis- 
with epiglottitis.” All hospital 
ent staff members were afraid to 
j e throat, so the patient was 
i to the intensive care unit 
ull epiglottitis precautions. 

= T saw the patient the next day, 
- looked into the throat, found no epi- 
. glottitis, and wrote the discharge. 

~ We have now become so paranoid 
~ about not looking into the throat, even 
_ for simple croup, that we have proba- 
gone too far. Of course I feel it is 
ively safe to do so, and I am sure 
continue to attempt to visualize 
_ the epiglottis in all cases of croup with 
or without the classic signs of epiglot- 





































































a ree with Mauro and colleagues 
applaud you for bringing up a 
di ussion on such an important sub- 





i WILLIAM B, Rocers, MD 
1935 Second St 
Cuyahoga Falls, OH 44221-3895 


Sir—I concur with Mauro and col- 
agues’ evaluation of patients with 
i > supraglottitis. I have evaluated 
atients whom I have suspected of 
ing this problem by visual i inspec- 
on as benignly as possible using a 
e blade. I have not incurred any 
: tantial sequelae by doing this and 
in the: process I have diagnosed ap- 
` proximately seven to ten cases of epi- 
ottitis over the past 17 years. 
bviously, one cannot predict 
~ whether problems will occur during 
future observations by this method. 
- However, I wanted to add my opinion 
En and experience to this issue. 
a JoEL A. Strenc, MD 
Pediatrics/Infectious Diseases 
Magan Medical Clinic 
420 Rowland St 
Covina, CA 91723-2990 











E Sip 


—On the issue of acute supraglot- 
, I vote with Mauro et al. As a 
ian-educator, I have maintained 
ments in family medicine and 
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emergency medicine during the past 
ten years. The avoidance of traumatic 
or forceful manipulation is a fact of 
life. Lateral soft-tissue roentgeno- 
grams of the neck have been over- 
rated, even though every lezturer 
shows one slide of a grossly deformed 
epiglottis. By the time I see these 
children, in literally every case the 
tongue has been depressed (ie, step 2 
of Mauro and colleagues’ protocol). 
Anecdotally, there have been no xnown 
complications during the past ten 
years. 
Wm MacMinuian Ropnerv, MD 
Department of Family Medicine 
University of California, Irvine 
Irvine, CA 92717 


Sir—I have always believed that one 
of the worst suggestions ever given to 
the private practitioner was that of 
diagnosing epiglottitis by a lateral 
neck film. Probably the worst place to 
take a patient with epiglottitis would 
be down a long hall to the raciology 
department, with all the associated 
trauma, fear, and suspense. 

For 25 years I have looked, in the 
office, for epiglottitis, usually just 
with a tongue depressor and penlight 
and occasionally with a laryngcscope. 
The epiglottis is usually easily visible 
and the diagnosis is rapidly made or 
ruled out, at no expense and with no 
emotional trauma. Carefully done, 
there is little gagging and ne more 
distress than the patient has already 
experienced. 

M. Moreno Rosins, MD 
Provo Pediatric Associates 
1275 N University Ave 
Suite 18 

Provo, UT 84604 


Sir—First, I must comment or a non- 
medieal point. The word epiglottitis is 
in common parlance; why therefore 
indulge in the dubious sport of new- 
speak in writing about something 
called supraglottitis? This deces not 
serve the purpose of clarity of com- 
munication. 

Mauro and colleagues have clearly 
defined some of the issues. The largest 
issue of all is that the vast majority of 
acutely stridulous children do not 
present themselves to emergency de- 
partments but rather to the offices of 
their physicians. Half of these physi- 
cians, I would anticipate, are not pe- 
diatricians, What are the realistic al- 
ternatives? The currently taught 
dictum of not looking and certainly 









not touching (no tongue blade) lead 
to both underdiagnosis and oversus 
picion. One result is the risk of epi 
glottitis progressing to a critical a 
life-threatening state before be 
recognized, the other result (and jus 
as serious an issue although not s 
immediate) is the vast overuse 0 
emergency departments and the enor 
mous overexposure of young childre 
to irradiation of the neck. 

If only the lateral neck rdentgeno 
gram were the panacea that som 
assert it to be! Clearly the decision 
epiglottitis vs laryngotracheitis 
most often be resolved on clin’ 
grounds, relying on historical da 
clinical examination, the presence € 
and quality of cough, and the q 
of voice changes, among other sig 
Even so, it is wonderfully reass 
to have the additional support of 
visualization of the epiglottis. 
main reason to look and to exa 
carefully but completely is to exel 
a diagnosis of acute epiglottitis. F | 
ure to differentiate leaves one wit 
untenable assumption that every. C 
with acute stridor has acute epig 
titis until proven otherwise and 
consequence of that position is g 
puig te taine t The ea is ol 






















































ae with oli and: ded 
on the need for deet visual 


sure that my experience. with 
stridulous children during tho: 
far exceeds the 155 cases repo 
Mauro and colleagues and cann 
dismissed as merely -amec 
Mauro et al did their workin ho 
emergency departmen 
forded them certain obvio 
nets. I doubt that anyone wo 
laryngoscopiec examination in 
sition in the private office as a 
nostic procedure (nor are they $ 
gesting as much). ae 

We ask the child to sit up an 
forward with the chin forward a1 
neck extended. With nothing 
than that and a wide-open mouth 
epiglottises may be seen. The t 
blade, if used carefully to swee 
tongue downward and forward 
looking from above, will great 
crease the percentage of suce 
examinations. This position is s 
to the laryngoscopy posture 
probable that we accompli 
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the s same visualization by this means 
as did Mauro et al, short of the ulti- 
mate supine laryngoscopic examina- 
tion. If suspicion of epiglottitis still 
exists, it is time for a change in venue 
and use of all customary measures. 
One has only to witness the usual 
- management of acute epiglottitis in 
` emergency rooms—the avoidance of 
: adequate clinical examination, the 
- overuse and often erroneous overinter- 
pretation of lateral neck roentgeno- 
< grams—to realize the necessity of re- 
` solving this diagnosis. Good history 
and good physical examination, the 
cornerstones of all medical diagnosis, 
apply here as well as to all other areas 
of clinical medicine. Other means are 
merely accessory. It is unfortunate 
that the lessons that we teach to in- 
experienced trainees and that are de- 
signed as rules and protocols to pro- 
tect the patient clearly substitute for 
the judgment to which some are born 
and which develops in most others 
with time, 
` Mauro and colleagues’ data suggest 
that the absence of spontaneous cough 
s the most reliable historical factor 
-for differentiating acute epiglottitis 
-from laryngotracheitis. The use of this 
-criterion overestimated the incidence 
-of acute epiglottitis by 22 cases in a 
pool of 155. The examination without 
-supine laryngoscopy resolved the di- 
-agnosis to virtually the same degree. 
-What would be the diagnostic accuracy 
of examination without supine laryn- 
_goscopy if the patient population were 
„reduced to those not presenting with- 
out spontaneous cough? Could all or 
‘most of the children without sponta- 
neous cough be differentiated into 
component groups by physical exami- 
nation, thereby obviating the need for 
-roentgenograms in most cases? 
: RICHARD GOLDSMITH, MD 
Somerset Pediatric Group 
Child and Adoleseent Medicine 
155 Union Ave 
Bridgewater, NJ 08807 





















We are not using “newspeak“ in 
lesignating supraglottitis as the cor- 
ect term for infection of the supra- 
lottic structures. Epiglottitis has 
een in use because of the mistaken 
otion that only the epiglottis is in- 
olved in this infection; that is not the 
ase. The aryepiglottic area and other 
upraglottic structures may be in- 
ved, without. involvement or with 
nimal involvement of the epiglottis, 
with the same effect, ie, obstruc- 
on of the upper airway. Thus, we 
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prefer the more correct term supra- 
glottitis to remind us of the possibility 
of the breadth of possible involvement. 

Dr Mauro has responded to previ- 
ous letters covering the additional 
points that you raised in your letter. I 
agree that he did not advise that we 
examine such children in any position 
in the office as a diagnostic procedure. 
However, the fact that we have seen 
children arrive at our institution near 
death or already dead as a result of 
examination of the throat by unin- 
formed or inexperienced attendants 
in another emergency department ar- 
gues for us to present both sides of the 
coin.—ED., 


In Reply.—We thank the many AJDC 
readers who responded to our recent 
article and to Dr Fulginiti’s editorial. 
Of the 15 correspondents, ten wrote 
to agree with our approach and four 
to disagree, and one commentator 
took an intermediate position. We have 
certainly achieved our goal of stirring 
debate regarding a widely proclaimed 
but poorly substantiated tenet of med- 
ical dogma. 

Of the four dissenting correspon- 
dents, none challenged the efficacy of 
our approach. All wrote to say that six 
cases of epiglottitis were not sufficient 
to demonstrate our approach’s safety, 
a point with which we agree, and that 
we made explicitly in our report. On 
the other hand, as we also noted in 
our report, the medical literature con- 
tains abundant opinion but hardly any 
objective data to suggest that our 
approach is dangerous. Of course, we 
believe that our approach is safe and 
reasonable, but we were not interested 
in arguing our beliefs in a scientific 
forum. To expand on Dr Fischer’s 
metaphor: when you have swum for 
years in waters that are alleged to be 
infested with sharks, and you have 
never even seen a shark, much less 
been bothered by one, you begin to 
suspect that the danger has been over- 
stated. 

Until more data are available, it will 
be each practitioner’s responsibility to 
assess the likely risks and benefits of 
our approach. We do regret having 
terminated our study before larger 
numbers of children with epiglottitis 
were included. We will now endeavor 
to continue the direct-inspection as- 
pect of our study. 

It seems from their letters that the 
dissenters to our strategy have over- 
looked two critical elements. First, we 


inspect the epiglottis in the absence 
of an anesthesiologist only when the 
examining pediatrician thinks that 
croup is the likely diagnosis. Second, 

it is utterly meaningless to speak of 
the risk of “looking” without also con- 
sidering the risk of not looking. In our 
scheme, the risk, however real or of 
whatever magnitude, of looking with- 
out an airway specialist present exists 
only for the child with clinically unap- 
parent epiglottitis. If one chooses not 
to inspect that child’s epiglottis, what 
will one do? The patient will either be 
sent home or will be admitted to the 
hospital with the diagnosis of croup. 

Either event is the disaster that our 
method seeks to avoid. 

Is it preferable to take all children 
with equivocal presentations to the 
operating room for inspection? We 
think such an approach is impractical, 
as stridor is a common symptom. In- 
deed, in 1972 Dr Rapkin also thought 
it impractical. In considering “. . . 
those patients who are unlikely to have 
epigiottitis, but in whom it should be 
ruled out . . .”,! he noted: “In our 
hospital and in most community hos- 
pitals [airway specialists] are not so 
readily available. The pediatrician is 
often alone in the evaluation of the 
patient with croup syndrome.”! Dr 
Rapkin’s answer to the dilemma then 
was to recommend a lateral neck 
roentgenogram, which, in 1988, he 
finds “superfluous.” Our answer is to 
inspect carefully the epiglottis. 

Dr Havens wonders whether other 
physicians would have mistaken epi- 
glottitis for croup, as we did in two 
patients before inspection of the epi- 
glottis. His point is well taken if he is 
questioning whether such an error in 
clinical judgment would be made in 
one third of cases (two of six, in our 
study). That number is poorly esti- 
mated; such an event is likely to oceur 
less frequently in a large series. But 
his call for more detailed information 
regarding these two patients is not 
helpful, unless he is prepared to pre- 
sent a scheme that will permit identi- 
fication of children with epiglottitis in 
100% of cases, without recourse to 
direct inspection. Whether or not a 
given physician would have been mis- 
led by these two patients, surely there 
will be others whose clinical presen- 
tation will be ambiguous. 

Drs Leclere and Martinot suggest 
providing supplemental oxygen before 
inspection of the epiglottis. We agree; 
since completing our study, we have 
changed our protocol to include two 
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mintes of mask oxygenation preced- 
ing inspection. We are very interested 
in Leclere and Martinot’s report of 
two patients in whom apnea developed 
immediately after they were placed in 
a supine position. If prospective, Le- 
clere and Martinot’s would be the first 
such study that we have encountered 
that documents a serious complication 
temporally related to an attempt to 
inspect the epiglottis. 
= Dre Walker, in a puzzling letter, as- 
serts that the risk of pharyngeal ma- 
nipulation is not total airway obstruc- 
tion, but rather is respiratory and 
cardiac arrest, presumably of meta- 
bolic origin or mediated through the 
vagus nerve. In support of this view, 
he cites nine articles, six of which 
explicitly mention total airway ob- 
struction as the complication to be 
feared. Two give no mention at all of 
the likely mechanism, and one men- 
tions both theories as possible. All 
nine references present opinion, with 
no data cited that are germane to the 
question. 
Dr Rosefsky asks for a conservative 
approach to the treatment of a child 
with very early epiglottitis. If con- 
-vineed that the child has epiglottitis, 
even very early, we still recommend 
standard care, including provision of 
‘a-seeure airway via nasotracheal in- 
‘tubation. An expectant approach 
(watchful waiting) is too risky. If the 
appearance of the epiglottis is equiv- 
ocal, we might observe the child for 
an hour or two in a pediatric intensive 
care unit and inspect the epiglottis 
again. 

In response to Dr Bellens’ inquiry, 
the 16 items from the history and 
-physical examination that were not 
„associated with the final diagnosis are 
listed in the text of our report (page 
680). Dr Lathrop offers his personal 
experience that epiglottitis has been 
absent whenever the epiglottis cannot 
_ be seen with a wooden tongue depres- 
-gor alone. We are reluctant to accept 
this criterion as reassuring, since we 
could not view the epiglottis with a 
tongue blade alone in four of our six 
patients with epiglottitis. Dr Fischer 
-is correct that we have no prospective 
data regarding inspection of the epi- 
glottis in the office, and we are not 
advocating it. Two of us (R.D.M. and 
S.R.F), however, did use this approach 
while in office practice for a combined 
total of ten years, with two cases of 
epiglottitis detected and no adverse 
consequences. In addition, eight of the 
ten supportive letters to the editor 
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were written by office-based practi- 
tioners with more than 197 years of 
combined experience, without mishap. 

We close with an anecdote of our 
own. Recently, one of us (R.D.M.) 
encountered an infant in our emer- 
gency department who had acute stri- 
dor. After two or three minutes of 
observation, it appeared that the child 
probably had epiglottitis. The infant 
was left sitting with his mother, and 
his pharynx was not examined. An 
anesthesiologist was called and ar- 


rived within five minutes, just as the | 


child suffered an abrupt, obstructive, 
respiratory arrest. The anesthesiolo- 
gist examined the epiglottis, found it 
to be inflamed, and intubated the in- 
fant without complication. 

Had we examined that child’s epi- 
glottis before calling the anesthesiol- 
ogist, the assumption would have been 
that pharyngeal manipulation had 
caused the respiratory arrest. We 
speculate that many (but probably not 
all) other extant anecdotes also rep- 
resent the rapid natural progression 
of epiglottitis, and not diagnostic mis- 
adventures. 

Rosert D, Mauro, MD 
Steven R. Poore, MD 
Department of Pediatrics 
CuHar_es H. Locxuart, MD 
Department of Anesthesiology 
The Children’s Hospital 
University of Colorado 

School of Medicine 
Denver, CO 80218 


1. Rapkin RH: Radiographic examination in 
epiglottitis. J Pediatr 1972;81:1036-1087. 


Successful Urokinase Therapy for 
Superior Vena Cava Syndrome 
in a Premature Infant 


Sir—Thrombosis and infection are se- 
rious complications of central venous 
catheterization. Treatment with 
thrombolytic agents and antibiotics 
given through the central catheter has 
yielded variable results.'* We treated 
an infant of very low birth weight who 
developed thrombosis, infection, and 
superior vena cava (SVC) syndrome as 
complications of the insertion of a 
central venous catheter. The infant 
was successfully treated with a contin- 
uous peripheral intravenous infusion 
of urokinase. 

Patient Report.—A 760-g male infant 
was delivered by cesarean section at 26 
weeks’ gestation; he had Apgar scores of 2 
at 1 minute and 7 at 5 minutes. The imme- 





diate neonatal course was complicated by ~ 
hyaline membrane disease that required 
endotracheal intubation and assisted ven- -` 
tilation. AS 
At 6 days of age a Broviae catheter = 
(Davol/Bard, Cranston, RI) was inserted 
via the facial vein into the right internal — 
jugular vein to facilitate venous access and 
to provide parenteral nutrition. The infant > 
received 15% to 20% dextrose, 2.5 g/kg/d 
of protein, and 2.5 g/kg/d of soybean oil = 
emulsion through the central line. In ad- _ 
dition, the infusate contained 0.5 U/mL of _ 
heparin sodium. so 
At 19 days of age the infant developed — 
an elevated white blood cell count and an > 
increase in the number of band cells. A 
blood culture was obtained and was positive Le 
for methicillin-resistant Staphylococcus ae 
aureus. The infant was given vancomycin = 
hydrochloride through the central line. 
However, a subsequent blood culture was 
again positive for methicillin-resistant S$ 
aureus and the central line was removed. 
Two days after removal of the cathet 
the infant developed SVC syndrome mani 
fested by marked edema of the head and 
neck. A two-dimensional echocardiogram 
was obtained and it disclosed a large clot 
in the SVC. Since the central line was. no 
longer in place, peripheral intravenous: 
fusion of urokinase was begun. Initially, 
the infant was given 6000 U/kg of urokinas 
as a bolus and then a continuous infusion 
of 6000 U/kg/h was begun. Also, fresh 
frozen plasma (10 mL/kg) was given every 
12 hours. Coagulation studies perform 
before urokinase administration was beg 
disclosed a prothrombin time of L fe 
(control, 10.8 s), a partial thromboplas 
time (PTT) of 69 s (control, 30 s), a 
fibrinogen level of 3.5 g/L. After urok 
therapy was begun, the prothrombin 
and PTT were essentially unchanged 
the fibrinogen level fell to 1.1 g/L an 
level of fibrin degradation products r 
greater than 40 mg/L. The fibrinoge 
remained low and levels of fibrin deg 
tion products remained elevated throu, 
out the course of urokinase therapy. — 
An echocardiogram obtained one 
after initiation of urokinase therapy: 
extension of the clot into the right 
(Fig 1). The dosage of urokinase wW 
increased to 8000 U/kg/h and seri 
cardiograms were obtained: Clinica 
provement was noted, with complete rest 
lution of the SVC syndrome three day 
after the institution of urokinase therapy. 
Therapy with this fibrinolytic agent wa 
continued for a total of ten days, at wh 
time the echocardiogram showed - 
thrombus to be much smaller, with cori 
eavitation (Fig 2). After the urokinase th 
apy was ended, a continuous infusion 
heparin was begun to maintain the PT" 
1.5 times the normal value for the next 
days, at which time the clot had complet 
resolved. A follow-up echocardiograr 
days after heparin therapy was disc 
ued showed no thrombus in the SV 
right atrium. 
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, Fig 1.—-Two-dimensional echocardiographic frame taken along right, high, parasternal 
long axis demonstrates clot (arrows) within superior vena cava (SVC). Clot extends into 


- fight atrium (RA) and up SVC. 


we 


ie 








ARES 


Fig 2.—Two-dimensional echocardiographic frame taken along right, high, parasternal 


long axis shows that clot (arrow) within superior vena cava (SVC) has decreased in size 


and central cavitation in clot has developed. 


` Comment.—Urokinase is a throm- 
< bolytie agent that converts plasmino- 
-gen to plasmin.’ Plasmin then digests 
‘fibrin, causing a reduction in plasma 
` concentrations of fibrinogen and an 
increase in fibrin degradation prod- 
uets.* This therapeutic action of dis- 
solving fibrin is not limited to the 
unwanted thrombus, and hemorrhage 
may thus occur as a complication,‘ 
although it did not occur in our pa- 

ent. We used levels of fibrinogen and 

brin degradation products through- 

it the duration of urokinase therapy 
as indicators that a lytic state had 
ndeed been induced and found per- 
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sistently decreased levels of fibrino- 
gen and increased levels of fibrin deg- 
radation products. A previous study 
has indicated that there is a decreased 
amount of plasminogen present in ne- 
onates, thus reducing the effective- 
ness of fibrinolytic therapy.‘ While 
urokinase was being administered we 
also gave fresh-frozen plasma every 12 
hours to provide plasminogen so that 
optimal lysis of the thrombus with our 
fibrinolytic therapy would occur. 
Streptokinase is another thrombo- 
lytie agent that has been used in neo- 
nates.* We chose to use urokinase be- 
cause it is nonantigenic, has fewer side 


effects, and has a more predictable 
dose-response relationship.‘ Our pa- 
tient had no appreciable side effects 
from therapy. 

Although the experience with both 
drugs is limited, urokinase and strep- 
tokinase have been used for thrombo- 
lysis in infants in varying dosages and 
with variable results.’* Recently, Sa- 
diq et al reported successful throm- 
bolysis in eight of nine thrombotic 
episodes when urokinase was admin- 
istered through a central venous cath- 
eter. Also, Olsen et al,* using strep- 
tokinase, were able to dissolve a right 
atrial thrombus by applying the 
thrombolytic agent directly in the clot. 
In contrast, however, Corrigan et al’ 
noted no effect from urokinase infu- 
sions on aortic thrombi. While most 
experience has been with local admin- 
istration of a fibrinolytic agent into 
the thrombus, the peripheral intrave- 
nous route has been used.‘ 

M. PaMELaA GRIFFIN, MD 

ALFronso Casta, MD 

Department of Pediatrics 

The University of Texas Medical 
Branch at Galveston 

Galveston, TX 77550 

1, Sadiq HF, Devaskar 8, Keenan WJ, et al: 
Broviac catheterization in low birth weight in- 
fants: Incidence and treatment of associated com- 
plications. Crit Care Med 1987:15:47-50. 

2. Olsen MM, Blumer JL, Gauderer WL, et al: 
Streptokinase dissolution of a right atrial throm- 
bus. J Pediatr Surg 1985;20:19-21. 

3. Haffer AAM, Rench MA, Ferry GD, et al: 
Failure of urokinase to resolve Broviac catheter- 
related bacteremia in children. J Pediatr 1984; 
104:256-258. 

4, Corrigan JJ Jr: Neonatal thrombosis and 
the thrombolytic system: Pathophysiology and 
therapy. Am J Pedtatr Hematol Oncol 1988:10: 
83-91. 

5. Corrigan JJ Jr, Jeter M, Allen HD, et al: 
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Age-independent Anthropometric 
Criteria in the Assessment of PEM 


Sir—Protein-energy malnutrition 
(PEM) in preschool children is a major 
public health problem in developing 
countries. The severe forms of PEM 
are clinically discernible, but the mild 
and moderate forms require anthro- 
pometry for their detection. Several 
anthropometric criteria have been 
used for the grading of nutritional 
status of the community, but there is 
controversy as to their effectiveness. 
Few studies have compared the effec- 
tiveness of these methods.'* In the 
present study, we compare the various 
anthropometric methods for their ef- 
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Degree 
















Source, y Normal Mild Moderate Severe E 
Shakir, 1972 >90 80-90 70-80 <70 
hit McLaren, 1982 >95 90-95 85-89 <85 
Midarm circumference, cm Shakir, 1972 13.5 12.5-13.5 <12.5 
awatiand McLaren index © Kanawati and 0.31 0.28-0.31 0.25-0.28 <0.25 
idarm and head a McLaren, 1970 
circumferences), cm a 
Body mass index, Rao’s index 
- (weight/height)? {100} : 
_ Criterion ṣo Rao and Singh,’ 1970 1.5 1.35-1.49 (Mild to moderate} <4.35 
Criterion 2 at Rao and Singh,’ 1970 1.6 1.35-1.50 (Mild to moderate) <135 
Dugdal e ndex (weight/ Dugdale," 1971 0.88-0.97 0.83-0.88 0.79-0.83 <0.79 






idia A Academy of Pediatrics 
Degree indian Academy cf Normal ist 2nd 3rd 4th 
a Pediatrics,’ 1974 


% >80 71-80 61-70 51-60 <50 









M indicates protein-energy malnutrition. 
Criterion 1 considers 0.15 as a normal value and values of 0.14 or less as indicative of PEM; criterion 2 considers 0.16 as the normal value. 





No. (%) of Mainourished Children 


paanan arean aeaaee ttt, 














Normal Mild Moderate Severe 
216 (42.9) 176 (34.9) 65 (12.9) 47 (9.3) 
104 (20.6) 128 (25.4) 104 (20.6) 168 (33.4) 
rei 232 (46.0) ae aes 112 (22.2) 160 (31.8) 
inawati and McLaren index | 
_ (midarm and head circumference) 64 (42.7) 177 (35.1) 231 (46.9) 32 (6.3) = 
me Rao's index (criterion 1) 
(body mass index: [weight/height}*[100}) 288 (57.1) ee 112 (22.2) 104 (20.6) pe 
body mass index (criterion 2) 160 (31.1) ae tee 240 (47.7) 104 (20.6) 68.3 
- Dugdale’s index 192 (38.1) 96 (19.0) 104 (20.6) 112 (22.2) 61.9 - 
a indian Aaen of Pediatrics 
Normal i i ii iv 
136 (26.9) 99 (19.7) 163 (32. 3 51 a. 55 te) a koan 










ormal value. 





ficiency in determining PEM by as- 
sessing their sensitivity and specific- 
ndexes as well as their predictive 
ies, taking weight-for-height as the 
reference method.’ 

Subjects and Methods.—Five hundred 


l four preschool children residing in three 
_ slums of Davangere, India, were studied. 








No. (%) of Children 














Criteria Used* Normal 


Kanawati and McLaren ine 
(midarm and head circumference) 64 (12.7) 440 (87.3) . 


Mainourished 















= heir ages were determined by use of a Height-for-age 104 (20.6) 400 (79.4): 
a A e a prii Their aes Indian Academy of Pediatrics 136 (26.9) 368 (73.1) 
- weight, midarm circumference, and hea Sc irinde indak aeien? aoe 344 (68.3) : 


circumference were recorded by standard 





| methods.‘ Table 1 shows the different an- Dugdale’s index 192 (38.1) 
_Sivopemnetzie criteria used in the present Weight for height 216 (42.9) 
Midarm circumference 232 (46.0) 












Body mass index: criterion 1 288 (57.1) 


*Criterion 1 considers 0.15 as a normal value and values of 0.14 or less as. indicative. of pr 
energy malnutrition; criterion 2 considers 0.16 as the normal value. 7 
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Criteriat 
Kanawati and McLaren 


% 









(midarm and head circumferences) 97.7 
Height-for-age 88.9 
indian Academy of Pediatrics 88.5 
Body mass index: criterion 2 85.8 
Dugdale’s index 80.6 
Midarm circumference 78.1 






Body mass index: criterion 1 
*PEM indicates protein-energy malnutrition. 


2 considers 0.16 as the normal value. 


second criterion considered a value of 0.16 
as normal and 0.15 or less as evidence of 
PEM.’ 

-Tables 2 and 3 show the distribution of 
children according to their nutritional 
status, as determined by the use of various 
criteria. 

Since weight-for-height indicates the 
current nutritional status of the child,' this 
measurement was taken as an indicator of 
true malnutrition in the community, and 
the sensitivity and specificity indexes and 
the positive and negative predictive values 
of various other criteria were calculated 
taking weight-for-height as a reference.' 
The results are shown in Table 4. 


Comment.—We concluded that mid- 
arm circumference [Shakir] and Dug- 
_ dale’s index were useful anthropomet- 
rie criteria in the evaluation of PEM 
of preschool children in the commu- 
nity. Their sensitivity, specificity, and 
positive and negative predictive values 
- were of a high order (78.1%, 74.5%, 
— 80.3%, 71.9%, 80.6%, 77.8%, 82.9%, 
and 75.9%, respectively). Both meth- 
_ ods are effective and age independent, 

and they do not need the use of costly 
equipment and standard growth 
‘charts. Moreover, both methods can 
easily be taught to health care workers 
in rural areas, urban slums, or remote 
tribal settlements. 
| M. L. KuLKaRNi, MD 
JAYARAJ J. SHETTY, MD 
D. K. SANGAM, MSc 
Department of Pediatrics 
J. J. M. Medical College 
Davangere-577 004 
Karnataka, India 
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Sensitivity, 













Predictive Values, % 
Specificity, —-----— 
% Positive Negative 














25.9 83.6 87.5 
33.3 64.0 69.2 
47.7 69.3 75.7 
55.1 71.8 74.4 
77.8 82.9 75.9 
74.5 80.3 71.9 



































tCriterion 1 considers 0.15 as a normal value and values of 0.14 or less as indicative of PEM: criterion 
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Maternal Floor Infarction: 
An Unusual Cause of Intrauterine 
Growth Retardation 


Sin—Maternal floor infaretion (MFI) 
is an uncommon placental lesion asso- 
ciated with stillbirth and intrauterine 
growth retardation, with an apparent 
high rate of recurrence in subsequent 
pregnancies.'* The condition has been 
infrequently discussed in the obstetric 
or pathology literature, and essen- 
tially no information is available in 
pediatric or genetic journals. 


Patient Report.—A 690-g male infant 
was born after a 36-week gestation. His 
birth length was 31.0 cm, and his head 
circumference was 26.0 cm. He had first- 
degree hypospadias, bilateral eryptorchid- 
ism, inguinal hernias, and bilateral bridged 
palmar creases. No other minor or major 
anomalies and no specific malformation 
syndrome were identified. Blood IgM lev- 











els, cytomegalovirus, herpes virus, and tox- 
oplasmosis titers, and chromosomal analy- 
sis results were normal. The placenta 
weighed 155 g and showed extensive fibro- 
sis on the maternal surface. Microscopic 
sections of the placenta confirmed the di- 
agnosis of MFL 

The patient's parents are nonconsanguin- 
eous and in good health. The mother’s blood 
pressure remained normal throughout the 
pregnancy, She has had three previous 
gestations: the first was terminated by 
therapeutic abortion; the second resulted 
in death of twins at the 22nd gestational 
week with uterine size estimated to be 14 
weeks, and the third gestation resulted in 
fetal death at seven weeks. 


Comment.—The term maternal 
floor infarction was first applied to 
this particular syndrome by Bern- 
irscke and Driscoll’ in 1967. It is not a 
completely satisfactory term because 
it does not represent a true infaretion.* 
Maternal floor infarction is character- 
ized by diffuse and marked thickening 
of the basal plate or maternal floor of 
the placenta. The maternal surface 
appears white to pale gray and is 
unusually smooth. The thickening re- 
sults from deposits of considerable 
amounts of fibrin within and adjacent 
to the decidua basalis. No evidence of 
chronic inflammation or hemolytic dis- 
ease is seen." The pathogenesis of 
this disorder is obscure. It is unrelated 
to maternal toxemia and does not ap- 
pear to have an inflammatory or infec- 
tious cause,!? 

Maternal floor infaretion is an im- 
portant cause of recurrent late fetal 
loss.'* Floor infarcts were diagnosed 
in 4.8 of 1000 placentas in the Collab- 
orative Perinatal Study.’ Fifty percent 
of the gravida mothers with floor in- 
farctions compared with 27% of the 
controls had prior abortion or still- 
birth. Maternal floor infarction has 
been reported in association with nine 
reproductive failures in one woman! 
and five consecutive instances of fetal 
death in late pregnancy in another 
woman (K. Bernirscke, MD, written 
communication, May 1980). The mo- 
ther’s reproductive history is not typ- 
ical in that MFI is usually associated 
with third-trimester fetal loss.‘ 

An accurate diagnosis of the cause 
of recurrent late pregnancy fetal loss 
and/or intrauterine growth retarda- 
tion is extremely important. A circu- 
lating anticoagulant, with or without 
active systemic lupus erythematosus, 
has been shown to be a treatable cause 
of recurrent second- and third-trimes- 
ter fetal loss.* Ten of the ten women 
described by Lubbe et al,‘ had a posi- 
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tive antinuclear antibody test result, 
an elevated activated partial throm- 





clotting time. The major capes Status 
inding reported for this gieoraer was ee nee 












Characteristic Seropositive Seronegative Total 
























evolution, Ath some. Ma No. @&%) of patients 16 (5.1) 298 (94.9) 
so showing intervillous throm- Age. mo 
and fibrin deposition.‘ The pla- Median " 12 12 


J% or case alten showed 1 MFI Range 4-23 4-60 4-60 


Males, No. (%) 10 (62.5) 159 (53.4) 169 (53.8) 
Vaccinated, No. (%) 3 (18.8) 70 (23.5) 73 (23.2) 
Adenopathy, No. (%) 6 (37.5) 84 (28.2) 90 (28.7) 


ed parti: nbopla: itede vesina No a FOS a eee 

nition o of MFI will en- aoo (%) (62.5) (24.2) hee 
priate genetic counseling of Diarrhea, No. {%) 8 (50.0) 49 (60.0) 57 (50.0) 
ensure careful monitoring Pneumonia, No. (%) 11 (68.8) 166 (55.7) 177 (56.4) 
quent pregnancies, and pro- Alterad mental status, No. (%) 2 (12.5) 57 (19.1) 59 (18.8) 








: -further information regarding Corneal lesions, No. (%) 0 24 (8.1) 24 (7.6) 
the cause and potential treatment of Subcutaneous emphysema, No. (%) 0 12 (4.0) 12 (3.8) 
this disorder. Stomatitis, No. (%) 1 (6.3) 17 (5.7) 18 (5.7) 


Rosert E. Nicxe., MD 











School of Medicine Otitis media, No. (%) 4 (25.0) 52 (17.5) 56 (17.8) 
eee h Bai White blood cell count, x 10°/L 
aa Sciences edan sE Ta ie 
Crippled Children’s Division Range Seed) soe pa 
901 E 18th | Hematocrit 
Eugene OR 97403 Median 0.282 0.281 9.281 
bd 
1. Bernirseke K, Driscoll SG: Maternal floor Range 0.219-0.394 0.127-0.446 0.127-0.446 
infarction, in Bernirscke K, Driscoll SG (eds): Lymphocyte count, x 10°/L | 
: logy: of the Human Placenta. New York, Median 42 3.4 3.4 
-Springer-Verlag NY Inc, 1967, pp 328-330. Range 0.3-13.0 0.4-19.8 0.3-19.8 


a oi lewell WH, Manchester DK: Recurrent 
rnal floor ir faretion: A ape cause of *Relative risk = 2.4; 95% confidence interval, 1.1-fold to 3.8-fold increased risk. 
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Seropositive Seronegative* 
Measles in Hospitalized African Case 
£ Children With Human No. of No. of Fatality No. of No. of 
z immunodeficiency Virus Age, mo Deaths Patients Rate Deaths Patients tate 
a Sir—Due to the increasing number of 5 ! g TR i i — A 
children infected with the human im- ue 4 7 : Gi g es 
< munodeficiency virus (HIV), there has vas 0 i R 30 Ba Sty 
been concern regarding the interac- 15-19 2 5 40.0 13 38 34.2 
tion of HIV and endemic childhood 20-24 2 2 100.0 9 21 429 
_ diseases.‘ Measles is a major cause 25-60 et 0 oe 9 55 14.5 
of -childhood morbidity and mortality 0-8 1 8 425 22 84 26.2 
in Africa, Attack rates reach 100% in z9 4 8 E00 60 308 28 8t 
unvaccinated children, and estimates a l 
of fatality rates range from 2% to 34%. ici 2 £ ls i ria iah 
Although measles vaccine is recom- *Six patients with an unknown outcome are excluded. 
mended by the World Health Organi- +Relative risk = 1.7; 95% confidence interval, 0.5-fold to 3.0-fold increased risk of death. 


zation for all children at 9 months of 

age in developing countries, questions | | x 

have been raised about the use of this | nocompromised children, concomitant Patient Reports.—Three hundred f 
_ live viral vaccine in HIV-infected chil- HIV and measles infection may be a S e e 
dren. The decision to use the vaccine associated with increased morbidity : 
< depends on its safety and efficacy as and mortality. To investigate the se- Nemo os ei and Kaemi Ten 


$ ; ; ; ; ital between January and March 19 
ell as on the risk and severity of verity of measles in HIV-infected chil- Peeled. Blood eae S from 


ts 


les disease in these children. dren, we studied hospitalized pp nts tients on admission for total white- 
Sin e measles ean be severe in immu- with measles in Kinshasa, Zair i 








slc counts and differentials and hematoe 
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serologic testing. Sera were tested for 
-antibody by enzyme-linked immuno- 
sorbent assay (Welleozyme, Burroughs 
Welleome, Beckenham, England) and 
stern blot analysis (DuPont Inc, Wil- 
mington, Del. A random sample of 120 
jpecimens was tested for measles IgM 
antibody by enzyme-linked immunosor- 
bent assay (MA Bioproducts, Walkersville, 
Md). 
: On admission, interviews were con- 
ducted with the parent or guardian using 
_a standardized form to obtain information 
“regarding the child’s medical history, in- 
‘eluding vaccination status, and the course 
-of the present measles illness. Physical 
xaminations were performed on admission 
ind every four days during hospitalization. 
yharacteristies evaluated included the fol- 
wing: adenopathy, muscle wasting, diar- 
hea, laryngitis, subcutaneous emphy- 
ema, otitis media, stomatitis, pneumonia, 
tered mental status, and corneal lesions. 
-The median age of enrolled children was 
¿< months (Table 1). The median time 
ween the onset of measles and admis- 
n was four days (range, one to 24 days). 
1ety-one percent of patients tested had 
ieasles IgM antibody. Children were hos- 
pitalized for a median of four days (range, 
-one to 39 days). 
. Sixteen children (6.1%) were HIV sero- 
ositive (Table 1). Age, sex, and vaccina- 
on status did not differ between HIV- 
eropositive and -seronegative children. 
linical characteristics and laboratory 
ndings on admission were similar, except 
x muscle wasting, which was significantly 
ore frequent in HIV-seropositive chil- 
ren, 
‘Eighty-seven deaths occurred among the 
08 patients with a known outcome (case 
tality rate, 28.2%) (Table 2). Eighty-eight 
ercent of deaths, including all those in 
TV-seropositive children, were attributed 
pneumonia, and 12% to diarrhea. There 
‘was no overall difference in case fatality 
tes between HIV-seropositive (31.3%) 
and -seronegative (28.1%) children. Among 
children 9 months of age or older, the case 
fatality rate in H1V-seropositive children 
was higher than in HIV-seronegative chil- 
dren (four [50.0%] of eight vs 60 [28.8%] of 
208); however, this difference was not sta- 
tically significant. Unvaccinated sero- 
positive children 9 months of age or older 
had a 2.5-fold increased risk (95% confi- 
dence interval, 0.9-fold to 3.2-fold in- 
eased risk) of dying compared with un- 
ccinated HIV-seronegative children (four 
[80.0%] of five vs 45 [32.1%] of 140). Among 
HIV-seropositive children in this age 
oup, there was a trend toward lower 
tality in vaccinated compared with un- 
inated children (0 [0%] of three vs four 
[80.0%] of five). 
one of the admission clinical character- 
s, including muscle wasting, was asso- 
2d with fatal outcome. Lymphopenia 
absolute lymphocyte count <2 x 10°/L) 
48 associated with an increased risk of 
ing in the hospital for both HIV-seropo- 








sitive (relative risk=6.7; 95% confidence 
interval, 0.9-fold to 172-fold increased risk) 
and -seronegative (relative risk = 1.8, 95% 
confidence interval, 1.1-fold to 2.6-fold in- 
creased risk) children, but this was signif- 
icant only in the latter group. 


Comment.—In this study the case 
fatality ratio in hospitalized patients 
with measles was high (28.2%), but it 
is similar to those reported in other 
hospital-based studies in Africa. No 
difference in the overall case fatality 
rate between HIV-seropositive and 
-seronegative children was observed. 
Since only severely ill patients with 
complications are admitted to the hos- 
pital in Kinshasa, hospitalized chil- 
dren with measles may be so severely 
ill that no difference in measles 
mortality could be detected between 
HIV-infected and -uninfected chil- 
dren. However, among children 9 
months of age or older, a trend was 
found for a higher fatality rate in 
children with HIV infection. The lack 
of difference in younger children may 
have been due to the fact that some 
were not infected but had transplacen- 
tally acquired antibody. Although the 
numbers were small among HIV-se- 
ropositive and -seronegative children, 
lower case fatality rates were observed 
in vaccinated compared with unvacci- 
nated children. This suggests that vac- 
cination may reduce the measles case 
fatality rate, a finding reported in 
other studies.? However, this finding 
may have been confounded by better 
access to medical care or better prior 
health in the vaccinated group. 

The observed difference in the case 
fatality rate between seropositive and 
seronegative children 9 months of age 
or older may be due to the progression 
of HIV infection causing more severe 
immunosuppression in older children. 
Although children who died were more 
likely to be lymphopenic, since mea- 
sles infection itself can decrease lym- 
phocyte counts and because lympho- 
penia was associated with an increased 
risk of fatal outcome for seronegative 
children in this study, the lymphopenia 
cannot be attributed totally to HIV 
infection. 

Our study was limited by the small 
number of HIV-seropositive measles 
cases by the fact that it was a hospital- 
based study and because there was 
limited assessment of malnutrition, 
which has been associated with in- 
creased measles mortality. The inabil- 
ity to distinguish symptomatie from 
asymptomatic HIV infection also lim- 
ited the interpretation of findings. Al- 








though children with clinical acquired 
immunodeficiency syndrome may be 
expected to have more severe measles, 
the severity of measles in children with 
asymptomatic HIV infection is not 
known. 

While questions remain concerning 
the safety and efficacy of measles vac- 
cine in HIV-infected children, some 
data indicate that measles vaccine is 
not associated with adverse reactions 
in these children.‘ This study suggests 
that measles is more severe in HIV- 
infected children and supports the 
World Health Organization's recom- 
mendation that since measles infection 
is almost universal among unvacci- 
nated children in developing countries, 
these children should receive measles 
vaccine regardless of HIV status.?4 
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Dose intravenous 
prednisolone for 
dhood idiopathic 
rombocytopenic Purpura 


| have read with interest Hal- 
erin and Doyle’s article! and Corri- 







16 
46 (3-158) 
17:5 


£ No. of patients a 


vi platelet 
evel > 150 x 10%. 











at particular 
time during treatment 
Day 3 11 (68.7) 
Week 1 13 (81.2) 
- Week 2 15 (93.7) 
_ Week 4 16 (100) 


| > i : Up to 4 mo 


s editoria} about bone marrow 
on in idiopathic thrombocy- 
purpura (ITP). I would like to 
ew points. 

‘he authors do not mention that 
bone marrow examination also ex- 
< cludes megaloblastic anemia, which 

| rarely presents with thrombocytope- 


A Corrigan? states that “there is no 
laboratory test that is diagnostic of 
_. ITP in children.” I believe that anti- 
platelet antibody determination by the 
k -modified Handin and Stossel method’ 
“would serve this purpose. So far, an- 
ibodies have been determined in 177 
i acute cases (90 in the thrombocyto- 

> penie phase, 87 in remission, and 54 
~. eases in both conditions) and in 55 
hronic cases (35 in the thrombocyto- 
< penie period, 20 in remission, and 
y eight cases in both conditions) of ITP. 
-Jt was also studied in 126 controls (67 
patients without hematologie disor- 

= ders and 59 thrombocytopenic con- 
trols: 28 patients with leukemia, ten 
. with aplastic anemia, ten with Fanco- 
_  ni’s aplastic anemia, and 11 with sepsis 
and thrombocytopenia). Platelet anti- 

© bodies were detected at presentation 
=> and in remission in all patients with 
» ITP but in none of the controls. Anti- 
platelet antibody levels were higher 
tically in the thrombocytopenic 
a “ph se than in remission in both acute 
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High-Dose intravenous 
‘Methylprednisocione 


= ‘Partial remission is defined as a platelet count greater than 100 x 10°/1. but less than 150 x 10%L. 





and chronic cases. In three chronic 
and one acute cases of ITP, the eleva- 
tion of the antibody level during re- 
lapse was also demonstrated, 


When the treatment of ITP (acute 


as well as chronic cases) is mandatory, 








Oral Prednisone 






(2 mg/kg) Untreated 
16 17 
64.5 (19-132) 77.5 (19-156) 
10:6 7:10 













3 (18.7) 2 (11.7) 














5 (31.2) 5 (29.4) 
7 (43.7) 12 (70.5) 
7 plus 2 14 plus 1 with 
with partial partial remission 
remission 





I believe that high-dose intravenous 
(IV) methylprednisolone therapy is 
the best choice.“* In a controlled 
study, I have found that the results of 
oral prednisone treatment (2 mg/kg) 
are not different from those in un- 
treated patients. But with high- 
dose IV methylprednisolone therapy 
(30 mg/kg daily for three days, 
20 mg/kg daily for four days, and 
subsequently 10, 5, 2, and 1 mg/kg 
daily for one week each: each dose 
administered for two to five minutes), 
the platelet count would be normal 
(>150*107L) on the third day of 
treatment in almost 69% of the patient 
group, while nearly 94% of the patient 
group would reach a normal level in 
two weeks (Table). High-dose IV 
methylprednisolone therapy has also 
been used successfully in the treat- 
ment of different hematologic disor- 
ders.*° 
Sinasi Ozsoytu, MD 
Department of Pediatrics and 
Hematology Unit 
Hacettepe University Faculty 
of Medicine and Hacettepe 
Children’s Hospital 
06100 Ankara, Turkey 
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In Reply.—Thrombocytopenia may, 
suggested by Dr Ozsoylu, accom ) 
megaloblastic anemia; rarely, 1 
precede the onset of overt anemia 
our knowledge, however, thromboc: 
topenia does not precede those ear 
and more specific blood smear chan 
such as granulocytic hypersegme: 
tion or erythrocytic macro-ovaloc: 
sis, which characterize megaloblas' 
anemia.! Likewise, the mean eryt 
rocyte corpuscular volume is 1 
creased early in the course of meg 
loblastic anemia, as well as in vario 
forms of marrow failure. Hence, o 
recommendation to include the p 
ripheral blood smear examinatio1 
the mean corpuscular volume: 
those parameters on which the € 
sion to perform a bone marrow a 
ration in a suspected case of IT 
taken. 

The usefulness of platelet sero 
in the diagnosis of ITP has rece 


i Tests Wertheriaie?™ We a 
with Dr Ozsoylu that some tests 
tecting platelet-associated antibo 
may be very sensitive. The probl 
has been, for over three decades, 
find one equally specific. In this- 
spect, Dr Ozsoylu’s data are not. 
resentative of the findings of m 
other workers in the field. Fo 
stance, von dem Borne et al,*: 
detected platelet antibodies in-al 
100% of patients with ITP, also 
such antibodies in 68.5% of 92 pe 
with thrombocytopenia asso 
with a variety of diseases fe 
nant disorders, infections, to: 
pregnancy, and alcoholism). . 
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- sult, platelet serology has a high neg- 
- ative predictive value (approximately 
95%) but a rather low positive predic- 
tive value for ITP (approximately 
50%). In other words, one can probably 
‘safely rule out ITP in a patient who 
has no detectable platelet antibodies, 
but diagnosing ITP on the basis of a 
positive serologic test would be as 
accurate as flipping a coin. 

_ Finally, the treatment issue raised 
by Dr Ozsoylu goes beyond the scope 
of our original article. Suffice it to say 
that the rapid increment in platelet 
counts observed with high-dose intra- 
venous corticosteroids can also be 
achieved with oral prednisone at a 
dose of 4 mg/kg/d and that intravenous 
gamma globulin has a similar effect‘ 
ith a much shorter duration of ther- 
apy (one to four days) and, more im- 
portantly, with fewer side effects. 

© Danie. 8. HALPERN, MD 

¿Joun d. Dovre, MD, FRCPC 
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The Hospital for Sick Children 
Toronto, Ontario, Canada M5G 1X8 
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-Minor Malformations: 

-Significant or Insignificant 
-Sin—Dr Hoyme' in his editorial pub- 
ished in the September issue of AJDC 
-failed to recognize our? recent work 
regarding the value of minor malfor- 
. mations for predicting the presence of 
ʻa major malformation. In our study, 
-4305 newborn infants were examined 
for the presence of minor anomalies 
nd major malformations. There were 
58 infants identified as having three 
r more minor anomalies, among 
rhom 31 (19.6%) had a concomitant 
ajor malformation. Our observed 
redictive value of 19.6% differs sub- 
tantially from the 90% reported by 
arden et a! and cited by Hoyme. A 
milar predictive value of 26% was 
oted in a similar study by Mehes et 
l4 In reviewing these studies, the 
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most likely cause for this difference is 
the use of a checklist of minor anoma- 
hes in our study. This checklist helped 
remind our examiners to look for the 
presence or absence of each specific 
minor feature in every one of our 
patients. Marden et alè did not have a 
standardized method for recording 
their observations. We believe that the 
presence of three or more minor anom- 
alies is only 20% predictive for major 
malformations, yet some minor anom- 
alies remain essential to the early 
recognition of several serious malfor- 
mation syndromes. Based on our find- 
ings, parents of infants with three or 
more minor anomalies can be coun- 
seled on more optimistic terms and 
their physicians can be tempered by 
their clinical impression of the child 
before proceeding with extensive in- 
vestigative studies for oecult major 
malformations. 

KATHLEEN A. Lepric, MD 

MartHa M. Wer_er, MPH 

Cristina I. CANN 

CATHERINE A. Cook 

Lewis B. Hotmes, MD 

Embryology-Teratology Unit 

Children’s Service 

Massachusetts General Hospital 

Boston, MA 02114 

1, Hoyme HE: Minor malformations: Signifi- 
cant or insignificant? AJDC 1987;141:947. 

2. Leppig KA, Werler MM, Cann CI, et al: 
Predictive value of minor anomalies: J Pediatr 
1987;110:539-547, 

3. Marden PM, Smith DW, McDonald MJ: Con- 
genital anomalies in the newborn infants, includ- 
ing minor variations. J Pediatr 1964:64:357-371, 

4. Mehes K, Mestyan J, Knoch V, et al: Minor 


malformations in the neonate. Helv Paediatr Acta 
1973:28:477. 


Dr Hoyme did not respond.—Ep. 


Perinatal Factors and Separation 
Time of the Umbilical Cord 


Sin—With regard to the statement by 
Novack et al! that they are unaware of 
any study in developed countries on 
the effects of perinatal factors on the 
time of umbilical cord separation, we 
wish to point out that we have already 
published such a study.” 

Our study was carried out on a 
group of 911 infants born in the Neth- 
erlands. The perinatal factors we stud- 
ied included the sex of the infant, its 
gestational age and birth weight, and 
the method of delivery, whether by 
cesarean section, vaginal delivery 
with the aid of forceps or ventouse, or 
unassisted vaginal delivery. We also 
studied the effects of the presence or 
absence of septicemia or other infec- 
tions necessitating treatment with an- 


tibiotics and the presence or absence 
of jaundice in the newborn that re- 
quired treatment with phototherapy. 
The effects of other various medical 
neonatal problems that necessitated 
admission to the Special Care Baby 
Unit (such as asphyxia of the newborn, 
hypoglycemia, and hypocalcemia) 
were studied together. 

The method of cord care during the 
study was that which is commonly 
used in the Netherlands. A dry gauze 
dressing was applied around the um- 
bilical stump and an umbilical binder 
was used. The infants were bathed 
daily beginning at 12 hours of age. 

The time of cord separation in our 
group ranged from one to 29 days 
(mean, 7.4 days; SD, 3.3 days). This 
clearly differs from the times reported 
by Novack et al' but compares more 
closely with times of cord separation 
reported in other larger studies: Töt- 
terman and Autio? reported a mean 
time of cord separation of 6.3 days in 
600 Finnish neonates and Bhalla et al‘ 
found a mean time of cord separation 
of 5.8 days in 840 Indian infants. 

Despite the earlier time of cord 
separation in our study, we also found 
a similar delay (2.1-day [SE, 0.33- 
day]} in cord separation in those 
infants born by cesarean section com- 
pared with those infants born vagi- 
nally. Delivery with the aid of forceps 
or ventouse did not substantially af- 
fect the time of cord separation. A 
relationship was also found between 
the gestational age of the infant and 
the time of cord separation: the 
shorter the gestational age the later 
the cord separated. The birth weight 
of the infant was also related to the 
time of cord separation: the lower the 
birth weight the later the cord sepa- 
rated. However, in our study it was 
not possible to separate completely 
the effect of birth weight from the 
effect of gestational age. The time of 
cord separation was also affected by 
the sex of the infant, with cord sepa- 
ration occurring earlier in female than 
in male infants. An interesting finding 
of our study was that cord separation 
was delayed when the infant suffered 
from septicemia or other infections 
that necessitated treatment with an- 
tibiotics. No relationship was found 
between the time of cord separation 
and the other factors studied, includ- 
ing Jaundice treated with photother- 
apy in the newborn or other medical 
neonatal problems for which the infant 
was admitted to the Special Care Baby 
Unit. 
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r ‘rom the results of our study’ and 
that by Novack et al' it appears that 
some- perinatal factors influence the 
» of separation of the umbilical cord 
d that this separation time is inde- 
dent of the cord-care regimen be- 













gestational age and birth weight on 
umbilieal cord separation. 

Thus, it would appear that migration 
of neutrophils, or phagocytic cells, into 
the umbilical stump is the major vari- 
able that accounts for the duration 











DTP Vaccine Litigation Update ' 


Sin—My 1986 article’ summarized the | 
experience of the three manufacturers. 
of diphtheria and tetanus toxoids and 
pertussis (DTP) vaccine from 1978. 
through 1985. I recently obtained 


between birth and the cord separa- 
tion. Perinatal events that inhibit in- 
filtration of the cord (eg, systemic 
antibiotics or local “antiseptics”), ab- 
normal function of phagocytic cells, 
delay in separation of the cord, and 
those events that enhance infiltration 
decrease the interval between birth 



























summary information from the manu- 
facturers about their experiences i 
1986 and 1987. The results are show 
in the Table. The number of doses 
DTP vaccine distributed in the United 
States stayed relatively constant dur- 
ing that time. The number of suits- 
filed reached a peak in 1986, with 25 
filed, and declined to 178 in 1987 (Fig- 
ure). As in previous years, somewhat 
more than half of the suits specified 
an amount sought. In 1986, the speci 
fied amount sought totaled nearly $2. 


‘ing used. 

< The exact mechanism of separation 

he umbilical cord is still not clear. 

ung of this event is influenced 

-by perinatal events as well as leuko- 

-eyte function, and probably by many 

‘more as yet unknown factors. 

ANNE MARIE OupesLuys-MuRPHY, 

MB and cord separation. 

partment of Pediatrics A. H. Novack, MD 

ae iekenhaus Beru MueLLerR, MD 

_ 8075EA Rotterdam Hans Ocus, MD 

` the Netherlands Department of Pediatrics 
Corne.ius J. De Groot, MD 










University of Washington billion; this declined to $1.2 billion i 
-Department of Pediatrics Seattle, WA 98195 1987. The average amount sought. de 
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1105 AZ Amsterdam 
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Jovack AH, Mueller B, Ochs H: Umbilical 
aration in the normal newborn. AJDC 





























988:142:220-223 Doses Suits per Suits Amount mot 
A al Distributed, Suits Million Specifying Claimed, Per Suit 
E TE of oe abil Ae Year Millions Filed Doses Amount  Milionsof$ Millions of $ 
cord. Eur J Pediatr 1987;146:387-389. 1978 17.99 1 0.056 1 10 10.00 
ee rea aro LE, Autio = Treatment of the 1979 18.41 { 0.054 0 eae ee 
1980 21.81 4 0.183 4 43 10.75 
BAAN , i a E a 1981 18.82 3 0.159 2 25 12.50 
8: on PN of the umbilea stump 
newborn. Indian J Paediatr 1975;42:329- 1996 Gia d 9993 a0 aie oe 
on 1983 18.79 41 2.182 27 655 24,26 
In Reply —We appreciate the letter 1901 16.18 a9 talg 28 1908 46.54 
de Groot calling our attention ia their 1986 19.43 255 13.121 131 2193 16.74 
article. We regret not having had the 1987 20.46 178 8.700 96 1276 3.29 
opportunity to review their data, Total 190.50 792 4.157 419 





which corroborate many of the find- 
ings in our study, such as the associa- 
tion of cesarean section with delayed 
-separation of the umbilical cord. They 260 
ag a shorter duration between de- 240 
and cord separation (which is | 


*DTP indicates diphtheria and tetanus toxoids and pertussis. 














< eonsistent with other data) when no 229 
antibiotic or antiseptic procedure is in- 200 
-stituted as part of the routine umbilical 180 
--eord care of the newborn, an observa- 3 
tion consistent with other reports, as if 160 
noted in our original publication. 2 140 
Their study included all infants ad- © 429 
mitted to the normal newborn and 6 
neonatal intensive care units, while 8 100 
our study specifically excluded infants 80 
admitted to the neonatal intensive 60 
care unit. Their finding of delayed an 





separation with decreased birth 
weight and gestational age does not 20 
exclude the effects of antibiotics 
-= {those infants treated with antibiotics 
-< had a delay of 2.95 days) or method of 
delivery. These variables were not con- 
trolled when examining the effects of 
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Suits filed against manufacturers of diphtheria and tetanus toxoids and pertussis vac 
in United States from 1978 through 1987. : 
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creased progressively from 1984 
. through 1987. 

. The cause for the decline in the 
umber of suits filed in 1987 is not 
nown with certainty; however, there 
s speculation that the reduction may 
-be related to anticipation of implemen- 
tation of the National Vaccine Injury 
Compensation Program, which took 
effect on Oct 1, 1988. Only time will 
tell whether this program will bring 
about a permanent reduction in the 
number of suits brought against the 
manufacturers. 

ALAN R., Hinman, MD 

Center for Prevention Services 
Centers for Disease Control 
Atlanta, GA 30333 

_ 1. Hinman AR: DTP vaccine litigation. AJDC 
1986;140:528-530. 


Relation of Bone Mineralization 
Measures to Serum 
Biochemical Measures 


Sin—Harkavy' discussed the theo- 
retical benefits of reporting bone min- 
eral content (BMC) measurements 
(mg/em) in terms of their relation to 
bone width (BW) or a derivative of 
BW. This argument is in keeping with 
the results of studies in adults that 
suggest that correction of BMC for 
bone size may be useful in evaluating 
bone mineralization.? This view is chal- 
lenged by Vyhmeister and colleagues,’ 
who state that the division of BMC by 
BW or a derivative of it (such as BW?) 
may add additional errors to the esti- 
mate of bone mineralization. We sug- 
gest that although both Harkavy and 
Vyhmeister et al present well-devel- 
oped theoretical arguments, neither 
position is supported by new bone 
mineral data. 

Although no absolute method has 
been identified as the ideal measure 
by which to determine bone minerali- 
zation in infants, the relative utility of 
different measures of bone minerali- 
zation may be established by compar- 
ng them with independent indicators 








ivity are measures of mineral status 
n infants.** Recently, we published 
one mineral indicators obtained be- 
ween ten and 25 weeks postnatally in 
ery-low-birth-weight infants.* Linear 
orrelations among the biochemical 
ndicators and BMC, BMC/BW, and 
MC/BW? from that study (Table) 
monstrate differences in relation- 
ips among serum biochemical mark- 
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weeks and 17 at 25 weeks. 
TP<.085. 
tP<.01. 


ers and various calculations of bone 
mineralization. 

When the differences at 16 weeks 
are analyzed by multiple regression 
analyses, BMC/BW significantly in- 
creased the degree to which serum 
phosphorus could be predicted by 
BMC (R° increased from 23% to 48%, 
P<.02). At that age, BMC/BW in- 
creased the predictability of serum 
alkaline phosphatase by BMC (R? in- 
creased from 19% to 39%, P<.04). 
Similar relationships were noted using 
BMC/BW? instead of BMC/BW. 

The association between serum bio- 
chemical measures and bone mineral- 
ization indexes obtained by single pho- 
ton absorptiometry suggests that 
benefit may be derived by reporting 
BMC/BW or BMC/BW? as well as 
BMC in studies of bone mineralization 
in infants. These relationships must 
be considered, however, in the context 
of evidence in infants and immature 
animals that suggests that although 
serum biochemical indexes are useful, 
they are not highly accurate predic- 
tors of bone mineral status.*? 

STEVEN A. ABRAMS, MD 
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Calculation Serum Phosphorus Activity 
of Bone ST PART eT ON RIM eS 
Mineralization 16 wk 25 wk 25 wk 
BMC, mg/cm 48t 52t ~ 43 
BMC/BW, mg/cm? .63$ 60t ~ §7% 
BMC/BW? mg/cm? .66t 44 ~ 604 ~ 56+ 


Alkaline Phosphatase 




















*BMC indicates bone minerai content: BW, bone width. The total number of patients was 20 at 16 
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In Reply.—I thank Dr Abrams and 
colleagues for bringing to my atten- 
tion past and recent data regarding 
measurements of bone mineral and the 
choice of BMC or BMC/BW, in which 
BMC is the bone mineral content of 
scanned bone and BW is the width of 
the bone at the sean site. A recent 
symposium? addressed the contro- 
versy over the relative importance of 
BMC and BMC/BW. While BMC may 
be written as milligrams per centi- 
meter, BMC is in reality an expression 
of bone mineral (ash) in milligrams per 
square centimeter, since the measure- 
ment beam has a defined width and 
the sean is corrected by the absorpti- 
ometer for scan length. Also, 
BMC/BW is an estimate of density 
(g/em*), in which BW is assumed to — 
represent the diameter of the bone not 
only along the scan path but also along 
the beam path (ie, from radiation 
source to detector). As I implied in my 
discussion, any variation from a cylin- 
drical shape or change in the ratio of 
cortex to marrow thickness would al- 
ter the ability of change in BMC/BW 
to represent change in bone density. 
However, Nielsen et al concluded that 
the square of the width of the radius 
and ulna was an excellent (and perhaps 
better) predictor of total cross-sec- 
tional bone area. 
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wing animal and human 
s clear that BMC and 
W measure different aspects 
m and bone metabolism. 
MC and BMC/BW are inti- 
ated to one another, since 
ody calcium is located in the 
and the available calcium 
es both bone growth and 
sity. ? In measurement along 
. CIBW varies | less 


| a BMC measurements 
) ear future.‘ 
-unaware of studies that relate 
and BMC/BW values to histo- 
dence of rickets. Until then, 
re appropriate t to examine 
s: (1) BMC as an esti- 
y calcium accretion, (2) 
increase in bone dimensions, 
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and (83) BMC/BW as an estimate of 
bone density. 
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In Reply. —We agree with Abrams 


et al that correction of BMC for BW 
may be useful in evaluating bone min- 
eralization, especially for correcting 
cross-sectional data for differences in 
BW among infants of the same age. 
The usefulness of dividing by EW is 
evident in the data reported by 


Abrams et al. The cross-sectiona. pop- 


ulation variance for radius BMC/BW 
was less than that for BMC, which 
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ai that BMC/BW. high 


‘The reproducibility of BW data 
have been better in the stud 


assert this from their data, beca 
























the detection of statistically. sig 
eant differences between sm 
groups of infants than would be 
sible using BMC. This advantage d 
appears, however, if the variance 
BW is aac as in our studies o 


eR of bone minerals st 


Abrams et al, although one e: 


neither BW reproducibility no: 
method for determining reproduci 
ity were repo ted. a 
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1990 1 ‘health objectives for the 
neluded 18 objectives on im- 
: ization.! This update reports on 
~~ progress toward achievement of these 
£ s through 1987. 


IMPROVED HEALTH STATUS 


a first eight objectives cite the mor- 
a bidit deat targeted for eight dis- 











and Haa progress E the 
S targets. for tetanus, rubella, and con- 
a. 1 ell 










orbidity from mumps had 
ining until 1986, when the 
) of mumps increased 161%.’ 
12,848 cases reported in 1987 are 
Ak: e most since 1979. This increase 
` largely reflected outbreaks in high 
= schools. and colleges and probably re- 
-= sulted from the absence or lack of 
“enforcement of school immunization 
_ requirements in some states.** Ilinois 
and Tennessee had the highest mumps 
- incidence rates in 1986 and 1987; these 
_ two states began enforcing compre- 
hens » school laws requiring mumps 
: ion in September 1987 and 
< September 1988, respectively. During 
na the first 26 weeks of 1988, 2945 cases 
oo were reported in the United States, 
-= representing a 69% decrease from the 
ee same period in 1987, 
~~ Between 1981 and 1987, the number 
i of reported measles cases stabilized, 
with slightly more than 3000 average 
annual cases (range: 1497 cases in 1983 
_ to 6282 cases in 1986). Outbreaks have 
occurred among both preschool-aged 
children, many of whom were unvac- 
cinated, and high school- and college- 
_ aged persons, many of whom had been 
- vaccinated. In many recent outbreaks, 
. -persons who received measles vaccine 
at 12-14 months of age have been at 
higher risk for measles than those 
“vaccinated at greater than or equal to 
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15 months of age.’ Intervention strat- 
egies to eliminate measles continue to 
be evaluated." 

Improved surveillance indicates 
that pertussis also occurs in adoles- 
cents and adults as well as in infants 
and young children, although the ill- 
ness is milder in these older persons.’ 
Increases in reported cases in 1985 
and 1986 may be due to improved 
diagnosis and surveillance since diph- 
theria-tetanus-pertussis vaccine cov- 
erage in children does not appear to 
have declined. 


IMPROVED SERVICES AND 
PROTECTION 


By 1990, at least 90% of all chil- 
dren by age 2 should have completed 
their immunization series—measles, 
mumps, rubella, polio, diphtheria, 
pertussis, and tetanus. 

Although evaluation of progress to- 
ward this objective is difficult because 
of limited base-line data, it appears 
likely that this objective will not be 
met. In 1979, an estimated 70%-80% 
of 2-year-old children had received 
their basic immunization series. In the 
most recent U.S. Immunization Sur- 
vey in 1985, 77% of 2-year-olds whose 
parents had records at home had re- 
ceived their basic series. Recent out- 
breaks of measles among unimmun- 
ized preschoolers also have shown that 
inadequate immunization levels still 
occur. To ensure that infants begin and 
complete their immunization series on 
schedule, efforts to develop recall and 
outreach systems must be continued. 
By 1990, at least 95% of children 
attending licensed day-care facilities 
and kindergarten through 12th grade 
should be fully immunized. 

Although national data are not avail- 
able for children beyond the first 
grade, extrapolation of school entry 
data since 1980 suggests that this 
objective will be met. For the 1986-87 





; Progress Toward Achieving the National 1990 
Objectives for Immunization 


school year, immunization levels in 
licensed day-care facilities exceeded _ 
90%. Of children entering kindergar- | 
ten or first grade, 97% had been im- — 
munized. i 
By 1990, at least 60% of high-risk 
populations, as defined by the Im- 
munization Practices Advisory Com- 
mittee (ACIP) of the Public Health 
Service, should be receiving annual 
immunization against influenza. 
This objective is unlikely to be met 
unless efforts are substantially inte 
sified. The 1985 U.S. Immunizati 
Survey indicates that only approxi- 
mately 20% of high-risk persons © : 
ceived influenza vaccine during the 
preceding year. ee 


INCREASED PUBLIC AND _ 
PROFESSIONAL AWARENESS: 


By 1990, ali mothers of newbor 
should receive instruction on imm 
nization schedules for their bab: 
before leaving the hospital or afi 
home births. 

This objective will probably be 
because substantial progress has 
made in educating mothers o 
borns about immunizations 
1986, 39 of 52 jurisdictions (50° 
the District of Columbia, anc 
York City) had hospital-based 
nal education programs in at least. a 
of targeted hospitals. i 


IMPROVED SURVEILLANCE 
AND EVALUATION 


By 1990, at least 95% of all children 
18 years of age and under should ha 
up-to-date official immunization ` 
cords in a uniform format using co 
mon guidelines for completion of i 
munization. 

Standardized immunization ree 
are now available in all states. G 
the likelihood of achieving immu 
tion level targets, this objective 1 
ably will be met. Although all s 
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cues ae same ana 
series, school immunization require- 
ents vary from state to state. Con- 
sequently, the definition of “complete 
aries” may vary. 

By 1990, surveillance systems should 
€ sufficiently improved that (1) at 
east 90% of those hospitalized and 
O% of those not hospitalized with 
raccine-preventable diseases of child- 
wod are reported and (2) uniform 
ase definitions are used nationwide. 

. Meeting the target for hospitalized 
ersons may be feasible, but it is less 
ikely that the target for persons who 
are not hospitalized can be met. The 
completeness of reporting varies by 
isease. Most cases of poliomyelitis, 
tetanus, and diphtheria are probably 
liagnosed, and nearly all are re- 
yorted. As a result of the measles 
limination initiative, measles report- 
ng is now considered to be nearly 
omplete. However, because of the 
rariability in clinical manifestations of 
ubella, mumps, and pertussis, re- 
porting of these diseases is probably 
necomplete. An estimated 22% of con- 
irmed and compatible cases of con- 
renital rubella syndrome diagnosed 
uring the neonatal period are re- 
orted.* 

-Uniform case definitions exist for 
weasles, mumps, rubella, congenital 
ubella syndrome, poliomyelitis, diph- 
heria, tetanus, pertussis, and Hae- 
10philus influenzae type b. 

y 1990, at least 60% of high-risk 
populations, as defined by the ACIP, 
hould have received vaccination 
gainst pneumococcal pneumonia. 
The 1985 U.S. Immunization Survey 
ndicates that approximately 10% of 
igh-risk persons had received pneu- 
10coccal polysaccharide vaccine. Al- 
hough administration of this vaccine 
reimbursed under Medicare, this 
bjective is unlikely to be met. 

y 1990, at least 50% of people in 
yulations designated as targets by 
ACIP should be immunized within 
ears of licensure of new vaccines 
rv routine clinical use. 

Recently licensed vaccines include 
epatitis B vaccine (licensed in 1982), 


4. Public Health Service. Promoting health/ 
renting disease: objectives for the nation. 
ashington, DC: US Department of Health and 
uman Services, Public Health Service, 1980:21- 


2. EDC. Mumps—United States, 1985-1986. 
MWR J987;36:151-5. 

3. CDC. Mumps outbreaks on university cam- 
ises—Illinois, Wisconsin, South Dakota. 
MWR 1987:26:496-8 503-5. 


20 ` AJSDC—Vol 142, Dec 1988 





Haemophilus influenzae type b poly- 
saccharide vaceine (HbPV, licensed in 
1985), and Haemophilus influenzae 
type b conjugate vaccine (HbCV, li- 
censed in 1987). Hepatitis B vaccine is 
recommended for persons who are at 
risk of contact with blood or blood 
products (primarily health-care work- 
ers), homosexual men, household con- 
tacts of carriers of hepatitis B surface 
antigen, and users of illicit injectable 
drugs. Since data suggest that cover- 
age for high-risk groups varies from 
2% to 50%, this objective may be met 
in some target groups. HbCV is rec- 
ommended for all children at 18 
months of age and will likely replace 
most use of HbPV in 1988. Evaluating 
progress toward the objective for 
HbCV is not possible because of a lack 
of national data concerning coverage 
with this vaccine. 

By 1990, no comprehensive health in- 
surance policies should exclude im- 
munizations. 

Comprehensive data about insur- 

ance coverage of immunizations are 
not available. However, approximately 
20 million persons are receiving ser- 
vices from health maintenance organ- 
izations that provide both preventive 
and treatment services. Medicaid pro- 
vides reimbursement for childhood 
vaceine and Medicare provides reim- 
bursement for pneumococcal polysac- 
charide vaccine. In 1987, Congress 
authorized the Health Care Financing 
Administration to conduct a cost-ef- 
fectiveness study beginning during 
the 1988-89 influenza season to deter- 
mine whether influenza vaccine should 
be covered under Medicare. 
By 1985, the nation should have a 
plan in place to mount mass immu- 
nization programs in the face of pos- 
sible epidemics of influenza or other 
epidemic diseases for which vaccines 
may exist. 

This objective has been met. 


Reported by: Office of Disease Prevention and 
Health Promotion, Office of the Assistant Seere- 
tary for Health, Publie Health Sve. Center for 
Biologics Ev aluation and Review, Food and Drug 
Administration. Microbiology and Infectious Dis- 
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CDC Editorial Note: Overall pro- 
gress toward the 1990 objectives re- 
lating to childhood vaccines is encour- 
aging, although full immunization of 
children at the earliest appropriate 
age has not yet been assured. Of 
greater concern is the relative lack of 
progress toward the objectives relat- 
ing to vaccines used primarily for 
adults. Improving immunization cov- 
erage for adults is difficult because 
regular immunization is not tradi- 
tional among this age group and be- 
cause target groups vary for different 
vaceines. In January 1985 and April 
1987, CDC convened adult immuniza- 
tion community forums to discuss de- 
velopment and implementation of 
programs to ensure appropriate 
immunization of adults. These forums 
led to the formation of the National 
Coalition for Adult Immunization to 
pomote adult immunizations. This co- 
alition represents voluntary organi- 
zations, professional physician groups, 
and manufacturers of vaccines. 

As aresult of an internal assessment 
by the National Institute of Allergy 
and Infectious Diseases and a priority- 
setting study by the Institute of Med- 
icine,® priority has been placed on the 
rapid development of several new vac- 
cines. Introduction of any of these new 
vaecines would pose additional chal- 
lenges in achieving the target of 50% 
coverage in designated target groups 
within 5 years of licensure. 

Although efforts to reduce mumps, 
measles, and pertussis must be contin- 
ued, improved surveillance of these 
and other infectious diseases will allow 
for more accurate assessment of future 
efforts toward prevention of these 
diseases. In addition, increased edu- 
cational efforts that stress the i impor- 
tance of childhood and adult immuni- 
zations will assure future strides 
in reduction of vaccine-preventable 
diseases. 
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P this issue of AJDC, Olson et al 
: - offer preliminary evidence for the 
y of ‘nonsteroidal anti-inflamma- 
{ NSAIDs) as an adjunct in 
ient of chronic iridocylitis in 
; ood. This is a vexingly difficult 
ot herapeutic problem, usually occur- 
r ring in patients with juvenile rheu- 
-matoid arthritis (JRA). The only sys- 
temic agents heretofore effective are 
corticosteroid or immunosuppressive 
Although the study of Olson 
is a retrospective review of 14 
its, two types of evidence are 
-offered to suggest a therapeutic ben- 
efit: (1) a decreased need for systemic 
; ical : teroids and (2) reduction of 
eells in the anterior 
‘the eye as estimated by 
examination. It was the im- 
ssion of the authors that all 14 
patients improved after NSAIDs were 
-added tothe regimen (I have a similar 























| See also p 1289. 





impression in two patients with uveitis 
wn clinic). They point out that 
atients had been under obser- 
for several months before the 
: administration of NSAIDs so 
that the effect of the drug was com- 
_ pared with a prolonged baseline period 
without NSAID therapy. 

evertheless, one must remember 
< that patients with uveitis do improve 
£ with -systemic and local steroids and 
that proof of therapeutic efficacy will 
only come from a controlled prospec- 
tive study. It is, however, this kind of 
_ clinical. experience that should stimu- 
-Jate the design and implementation of 
a prospective study. This could logi- 
-< cally be done by the Pediatrie Rheu- 
~ matology Collaborative Study Group, 
<a multicentered consortium that has 
| ‘ted many important clinical 
nJ RA. 
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Drugs in Pediatric Patients 


The article by Olson et al allows me 
to emphasize several points about the 
management of JRA. 

The first is the common occurrence 
of uveitis in patients with JRA, par- 
ticularly in monoarticular or pauciar- 
ticular JRA. Because this form of 
JRA is common, often mild, fre- 
quently misdiagnosed, and very re- 
sponsive to treatment (even witheut a 
diagnosis!), the concomitant occur- 
rence of chronic uveitis is cften 
missed, resulting in refractory uveitis 
and/or loss of vision. Thus, slit-lamp 
examinations must be done for all 
children with JRA, at six-month inter- 
vals; in patients with active paueiar- 
ticular JRA, these should be done at 
four-month intervals, especially dur- 
ing the first years of the disease. This 
will permit early diagnosis and treat- 
ment. 

The presence of a positive antinu- 
clear antibody (ANA) test is also a 
valuable correlate of uveitis. Glass 
et al’ reported that 15 (63%) oZ 24 
patients with JRA with uveitis had 
ANA positivity; patients with mon- 
oarticular JRA without uveitis had an 
incidence of ANA positivity of 28.5% 
(6/21). Glass et al also noted the asso- 
ciation of uveitis with the HLA-Bw4. 
Thus, all patients with positive ANA 
tests need ophthalmic consultation. 

The final point the article by O:son 
et al highlights is the value of NSAIDs 
in the treatment of JRA. Two NSAIDs 
are approved for children over the age 
of 2 years—tolmetin sodium (Tolectin) 
(available as 200-mg scored tablets and 
400-mg capsules [McNeilab ine, 
Spring House, Pa]) and naproxen (Na- 
prosyn) (available as 250-, 375-, and 
500-mg tablets and 125 mg/5 mL sus- 
pension [Syntex Laboratories ine, 

Palo Alto, Calif}]). Both are safe and ef- 
fective, better tolerated, and easier to 
use than high-dose aspirin therapy.*" 

















































I believe NSAIDs are the initial 
treatment of choice for most patients 


syndrome with high-dose aspirin ther- 
apy. Most patients receiving high-dose 





if their stomach tolerates it. Salicyla 
and transaminase levels must — 
closely monitored while the patient 
receiving aspirin therapy. Indeed, t 
need to discontinue therapy is grea! 
with aspirin than with the NSAIDs 
Nevertheless, aspirin is still listed 
the treatment of choice by curre 
pediatric, rheumatology, and imm 
nology textbooks (including my own).! 
I disagree. E 
As stated, tolmetin (20 ti 
30 mg/kg/d in four divided doses) ani 
naproxen (10 to 15 mg/kg/d in two. 
divided doses) are the only tw 
NSAIDs approved for children. Indo 
methacin, as used by Olson et al, i 
also available, but data on safety 
children under age 15 years are 
ing. Fatal reactions have bee! 
corded." It is a rare patient. 
unresponsive to tolmetin, na 
and aspirin who will respond sat 
torily to indomethacin. Other N 
(ibuprofen, fenoprofen, keto 
proquazone, meclofenamate) have a 
been studied in children,*? but 
not yet approved for use. They 
best avoided. | 
In sum, NSAIDs for childr I 
come of age. They are the initi 
ment of choice for JRA beca ; 
their safety, effectiveness, and es 3 
administration, and, as Olson et 
indicate, they may also be of valu 
the management of chronic iridocy 
tis. be 
E. RICHARD STIEHM, MD 
Division of Immunology 
UCLA Department of Pediatrie 
Los Angeles, CA 90024 
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Book Review 


Hearing Impairment in Children, edited by Fred Bess, 467 pp, with 
illus, $55, Parkton, Md, York Press, 1988. 


.. Hearing Impairment in Children represents the pro- 
- ceedings of the Third International Symposium on Child- 
-hood Deafness. The symposium, which was held in Nash- 
_ ville, Tenn, in July 1986, was designed to bring together 
recognized authorities in a wide variety of disciplines and 
_to update our understanding of the issues related to 
childhood hearing impairment. While the book comes out 
nearly two years after the symposium was held, the time 
_ was well spent. The editing of the book is superb, and the 
: long interval has not diminished the importance of the 
- material. 
-The number and complexity of issues that either touch 
on or are touched by childhood hearing impairment are 
_ striking. There seems to be no area of human science or 
medicine that does not in some way play a role in the cause, 
diagnosis, or treatment of hearing impairment. 
- The book is divided into three sections: (1) “Issues on 
- Etiology/Auditory Disorders,” (2) “Issues on Identification 
and Assessment,” and (3) “Issues on Management.” Over- 
all, the chapters in each section are clear, concise, and 
informative. Differential diagnosis (Glasscock et al), infec- 
-tious agents (Bergstrom), otitis media (Giebink), and other 
topics in the first section are dealt with in terms that are 
suitable for unsophisticated readers as well as for those 
-with more in-depth knowledge. The chapter on the increas- 
-ing role of geneticists in the management of hearing 
„impairment (Shaver) is an especially enlightening contri- 
bution. In addition, Shaver’s insights into the importance 
_ of proper genetic counseling, especially with respect to the 
attention that must be given to cultural differences be- 
_tween deaf and hearing families, are important for all to 
consider. 
<- In the second section, the biases of the contributing 
-authors are more apparent to me, but they do not detract 
from the meaningfulness of the reports. Most major points 
regarding the level of sophistication of our identification 
and assessment tools (such as screening with the auditory 
_brain-stem response [Weber], behavioral testing [Diefen- 
dorf], diagnosis with auditory evoked potentials [Schwartz 
-and Costello], and immittance [impedance and admittance 
measures] testing [Northern]) are appropriately balanced 
by discussions of their limitations. Matkin, as usual, pro- 
-vides important insights in his thoughtful chapter on the 
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changing demographics of hearing impairment in children 
and the approach that is taken by health care professionals 
for identifying hearing loss. His appeal for a better under- 
standing of hearing impairment in children should be read 
by all primary care physicians. In addition, Ross and 
Seewald discuss their sensible approach to fitting hearing 
aids on children, and Kretschmer and Kretschmer share 
their interesting perspective on communication and lan- 
guage assessment. 

The long final section reflects a shift in emphasis in 
recent years from methods of identification and assessment 
to means of managing the hearing-impaired child. Chapters 
are devoted to amplification (Hawkins, and Rintelmann 
and Bess), tactual aids (Oller and Hilers), cochlear implants 
(Johnson), otitis media (Feagans et al), speech and language 
development (Levitt and McGarr), management (Moeller, 
Davis), and, finally, the needs of families and the attitudes 
of professionals toward them (Maliszewski, Knox). A con- 
sistent theme is that hearing-impaired children will have 
difficulty in speech, language, and social development 
unless innovative and aggressive approaches to manage- 
ment are initiated early and followed up consistently. The 
problems associated with the proper management of chil- 
dren with hearing impairment are many, but it is clear 
from this section that work is now being done that holds 
promise for increasing the ability of hearing-impaired 
children to develop, learn, and function in our society. 

This book summarizes a wealth of information in a 
readable fashion. It is long and has been written by a great 
number of authors, with unavoidable differences in ap- 
proach and style, but it overcomes those drawbacks easily. 
There is something in this book for anyone who is interested 
in any aspect of the problem of hearing impairment in 
children. The reference lists in each chapter are sufficient 
to direct interested readers to primary research reports 
or other review materials. The book presents a fine review 
of the current state of affairs with respect to hearing 
impairment in children and should become a valuable 
resource for professionals in a variety of disciplines. 


ROBERT J. Nozza, PuD 
Division of Audiology 
Children’s Hospital 
One Children’s Place 
Pittsburgh, PA 15213 
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SOME OF MY BEST CLINICAL PEDIATRICIANS 
ARE RESEARCHERS 


We all know a few: a busy, full-time practicing pediatri- 
cian who somehow manages to publish case reports, review 
articles, write chapters, conduct office-based drug trials, 

‘submit editorials, etc. My colleagues, Sheldon Siegel and 
Gary Rachelefsky, come to mind. These dynamos truly 
bridge the gap between academic medicine and practice, 
: and seem to love it. They are usually the most respected 
clinicians in the community. Their contributions are im- 
mense. We need more of them. 

_ One common ingredient among these physicians, I be- 
<- Heve, is a background in research—in undergraduate 
school, medical school, residency, or fellowship. Somewhere 
in their medical education, they learned to observe, record, 
and write. 
_ Research training for the medical trainee is like music 
lessons for the 5-year-old child. The discipline is good for 
you, it will make music part of your life, and it will make 
musicians of a few of you. Like music lessons, few choose 
to try research, but all who do profit from it, and hardly 
any regret the hours spent at the bench—piano or research. 

.. Many practicing pediatricians, I have noticed, reminisce 
fondly about the time in the research laboratory. 

- Why don’t more students or residents try research? The 
answers include the following: (1) “I don’t know how to do 


<. research,” (2) “I’m afraid to apply,” (8) “I probably won't 


` get accepted,” (4) “I’m too busy,” (5) “TI neglect my other 
work,” (6) “I could be earning more money doing something 
else,” (7) “It’s not really medicine,” and (8) “Pll have to 
work late at night.” These reasons are similar to the 
reasons why teenage boys are afraid to call for that first 
date: (1) “I’m afraid to call her,” (2) “She'll probably say 
no,” (3) “I’ve never gone with a girl before,” (4) “I don’t 
know what to talk about,” and (5) “I don’t know how to 
dance very well,” or his parents’ objections to dating: (6) 
“You're too busy,” (7) “You'll neglect your schoolwork,” (8) 
“You'll spend all your hard-earned money,” (9) “She doesn't 
go to our church,” or (10) “You'll have to drive at night.” 
Well, boys (and nowadays, girls) do make that first tele- 
phone call and students do research. And both learn 
enormously. Some of what they learn is listed in the Table. 
Research training is the music lessons of medical progress: 
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: ‘he Editorial Board Speaks... 









Dr E. Richard Stiehm is one of our newest Editorial Board members. My association 
with Dick goes back to internship; we both served at the now defunct Philadelphia 
General Hospital and have been colleagues ever since. We edited two editions of the text 
Immunologic Disorders in Infants and Children, and Dick alone has now edited the 
third edition, due out in the fall of 1988. 

He received his MD degree from the University of Wisconsin, was a postdoctoral fellow 
in biochemistry at Wisconsin, and then completed a pediatric residency at Columbia- 
Presbyterian College of Medicine, New York, and a fellowship in immunology/hematology 
at the University of California, San Franciseo. He has been a faculty member at Wisconsin 
and at UCLA, where he is now professor. 

Dick has a distinguished academic career with more than 150 publications, many of 
which are seminal in pediatric immunology. He is a superb teacher and clinician and is 
nationally and internationally recognized for his contributions to the field of immunology. 
| He is married to Judith Hicks Stiehm, and they have three children, Jamie, Carrie, 
A and Meredith. Judith is provost of Florida International University, and Dick will be on 





sabbatieal leave at Miami University in 1989. 




















. Value of careful and controlled observations (The untreated 
mouse survived too!} 
2. Importance of special knowledge (How do | turn on this com- 
puter?) 
. Acquisiton of new skills (Neonatal thymectomy is harder than 
an appendectomy!) 
. Utilizing skills of associates (Mr Williams will show you how to 
measure the pH of the buffer) 
. Go new places (| have never been in a bathhouse before!) 3 
. Conquer new situations (! have to present a paper at the APS? <- 
SPR} 
. Value of persistence (But this is in the fourth revision!) 
, Learn about yourself (| actually like to do postmortems!) 
. Importance of modern technology (The manuscript you lost is 
still in tha word processor!) 
10. Value of good writing (We like your data, but please translate r 
into standard English!) - 
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learning to make and share observations throughout a 
lifetime in medicine. O e gis es 

If research is so good, why is it not part of the medical. 
school or pediatric residency? It’s much like musie in 
public schoois. It’s costly, it’s not core, and it’s not d 
manded by the residents. Yet I believe that each pediats 
residency (and medical school) should require a paper, a 
case study, a chart review and analysis, or a review of some 
important pediatric problem (eg, homeless children). This. 
may require & period in a research laboratory; thus, elective 
time must be provided. All would be presented at grand 
rounds or faculty research seminar, and most would be 
published. Many outstanding undergraduate schools 
(Princeton and Swarthmore) require a senior thesis; my 
medical school (Wisconsin) used to require one. One pedi- 
atric residency program (Children’s Hospital of Philadel- 
phia) is implementing such a requirement. The students. 
accepted it, complained a little bit, and profited immensely. 
It teaches critical thinking, accurate reporting, and clea 
exposition. Yogi Berra once said, “It’s amazing what yo 
can observe by just looking.” a 

Thus, my message for medical students and residents 
Try research, its always educational, usually enjoyable 
and sometimes sensational. You may not discover the cur 
for acquired immunodeficiency syndrome, but you will 
become a better physician! 
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_ Abby L. Wasserman, MD 


[he Thanksgiving turkey is about to 
™ be carved when the mother starts 
- erying. On the way home, after the 
_ Thanksgiving dinner, the parents 
“wonder how they are ever going to 
: make it through Christmas or Hanuk- 
_kah and the New Year. They are griev- 
ing for the child who died this past 
- year, and the family traditions of the 
joliday season just accentuate the 
ain and emptiness left by the loss of 
heir child. 
_ Holidays and anniversaries of sig- 
-nificant dates for the family (eg, the 
-child’s birthday, christening, confir- 
“mation, etc) are especially difficult 
imes for the surviving family mem- 
bers.’ It is at these times that the 
-child’s absence is especially marked. 
~The first year is the hardest: during 
each subsequent year, it gets a little 
easier for the family to handle the 
‘holidays. They must learn to take one 
day at a time. The anticipation of the 
-holiday/anniversary is actually worse 
-than the day itself. 
© Conflicts between the parents may 
arise because they are grieving differ- 
ently from each other. Perhaps the 
‘mother is withdrawn, tearful, and just 
sits and stares into space, whereas the 
father is away from the home working 
te into the night, trying to forget his 
ss. The father may be feeling good 
one day but feel impotent since he 
innot cheer up his wife; whereas on 





EEE for publication Oct 12, 1988. 

From the Department of Pediatrics and the 
partment of Psychiatry, Division of Child Psy- 
iatry, Washington University School of Medi- 
“St Louis. 

Reprint requests to the Department of Paychi- 
Division of Child Psychiatry, Washington 
tiversity School of Medicine, 4940 Audubon 
e, St Louis, MO 63110 (Dr Wasserman). 


84 —AJDC—Vol 142, Dec 1988 








another day she may feel that things 
are improving, and he cannot get 
through the day. They become distant 
from each other, and when they are 
together, they are unable to talk, es- 
pecially about the loss that has so 
affected them. In addition, they are 
probably each feeling guilty? because 
they feel responsible for their child’s 
death,? whether this is based on fact 
or not. They may also be blaming each 
other.‘ They need help in understand- 
ing these negative but normal feel- 
ings. Open communication between 
family members should be encour- 
aged. The physician can really be of 
service to this family by pointing out 
that they are both grieving, albeit in 
different ways, and perhaps at differ- 
ent rates. They may need a recommen- 
dation for outside support (counselor, 
group meeting, etc) because they are 
unable to support each other. 

The surviving children also must be 
considered. The understanding of 
death is age-dependent.’ The 3-year- 
old child seeing the mother erying will 
probably wonder what he or she did 
wrong to cause all the tears. The young 
child must be told that he or she did 
nothing wrong, that mother is crying 
because she misses (deceased child) 
but that she is very happy that (living 
child) is here for her to love and hug. 
The 16-year-old sibling, on the other 
hand, may be reacting the way one or 
the other parent is, and perhaps is not 
dealing with his or her emotional tur- 
moil effectively. The physician is in 
the logical position to ask about the 
child and/or adolescent and to ascer- 
tain how they are doing since the death 
of the sibling. Sometimes the physi- 
cian needs to see the child and/or 
adolescent, since the parent, espe- 
cially one who is grieving, is unable to 








F leiing Families Get Through the Holidays 
After the Death of a Child 


assess accurately the psychiatric 
status of the surviving siblings." 

Grandparents can be positive and/ 
or negative forces.? They are doing 
their own grieving for their lost grand- 
child. Sometimes they can help their — 
children; sometimes they cause more 
problems. If the physician sees that 
the grandparents (or any other friend 
or relative) are more a hindrance than 
a help, a recommendation that they 
should not be with the parents should 
be made. The parents will be relieved 
since they needed the separation but 
were unable to accomplish it. 

Religious beliefs are usually a solace 
and help. Organized religion, regard- 
less of the denomination, has means, 
usually rituals, for dealing with death. 
These rituals should be encouraged 
because they allow for support of fam- 
ilies during the period of mourning. 
However, it must be remembered that 
children are concrete thinkers and 
may interpret abstract religious 
teachings in a way not intended. As 
an example, a 4-year-old boy became 
unmanageable after the death of his 
older sibling. When asked about this 
behavior change for the worse, he 
replied that he was not going to be so 
good that Jesus would want him. This 
child had been told that his brother 
was so wonderful that Jesus wanted 
him to live with him in heaven. His 
bad behavior was his way of saying, “I 
don’t want to die, I don’t want to leave 
you.” 

In getting through the Christmas 
holidays, the families have to decide 
what they can handle comfortably.’ 
Even the question of whether to cele- 
brate Christmas at all needs to be 
answered. As a family, they may de- 
cide to forego the holiday. Perhaps 
they will just go away on a little 
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vätation. However, even though the 
adults in the family may wish not to 
bother with Christmas, the younger 
children in the family regard Christ- 
mas as their time to get presents and 











to have fun; depriving them of the 
festivities to which they and their 
friends are looking forward may cause 
problems. The younger child is so self- 
centered that the absence of the sib- 
ling at the holiday celebrations has 
little bearing on the child’s expecta- 
tions of the holiday. 

These families have to be told that 
‘it is all ight to make changes in their 
celebration; in fact, changes can make 
‘things less painful (a different tree 
with different decorations, opening 
the presents at a different time, a 
different menu for dinner, etc). Per- 
“haps it would be better to have the 
festivities at another family’s home. 
In this way, when they return home, 
Christmas i is over—there are no trees, 
decorations, wrappings, holiday food, 
ete, to remind them continually of the 
holiday. Some families feel better by 
-helping others during the holidays. 
Examples include giving to charity the 
money they would have spent on pres- 
for the deceased child; adopting 
“a needy family; inviting people away 
from home over to celebrate; and vis- 
iting orphanages or hospitals. There 
is no set formula. What the family 
decides to do one year may not be 
what they decide to do the next year. 
ng presents is one of the most 
— gcse of the pose 

























a to buy y the perfect gift for each 

‘individual. After a death, this fatigu- 
cing aspect of Christmas shopping can 
| recipitate depression or worsen ex- 
isting depression. To minimize the fa- 
tigue, the following suggestions may 
help: to make a list ahead of time of 
gifts for each person; to do all the 
- shopping in one store at one time; to 
use catalog shopping (all gifts can be 
ordered over the telephone and can 
- arrive already wrapped); or to forego 
gift-giving altogether. 

Another question parents fre- 
quently ask is what to do about the 
_ Christmas stockings. It is especially 
hard on the parents when each stock- 
-ing has one family member's name on 
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Don'ts 


DON’T let your own sense of helplessness 
keep you from reaching out to a bereaved 


Dos 


DO let your genuine concern and caring 
show. 



























DO be available. parent. 
DO call or write to the family if it feels night. DON'T avoid them because you are 
DO say you are sorry about what happened uncomfortable. 


DON’T say you know how they feel (unless 
you have lost a child yourself you probably 
do not know how they feel). 

DON’T say “you ought to be feeling better by 
now” or anything else that implies a 
judgment about their feelings. 

DON’T tell them what they should feel or do. 

DON'T change the subject when they 
mention their dead child. 

DON'T avoid mentioning the child’s name. 

DON'T try to find something positive (eg, a 
moral lesson, closer family ties, etc) about 
the child's death. 

DON'T point out that at least they have their 
other children. 

DON’T say that they can always have 
another child. 

DON’T suggest that they should be grateful 
for their other children. 


to their child and about their pain. 

DO allow them to express as much grief as 
they are feeling at the moment and are 
willing to share. 

DO encourage them to be patient with 
themselves, not to expect too much cf 
themselves, and not to impose any 
“shoulds” on themselves. 

DO allow them to talk about the child they 
have lost as much and as often as they 
want to. 

DO talk about the special, endearing 
qualities of the child they have lost. 

DO give attention to the surviving siblings. 
DO reassure them that they did everything 
that they could. 

DO share your personal experiences of 
death and grieving if it seems useful and 
normal. 







*Modified with permission from copyrighted material by Lee Schmidt, RN, MN, Parent EERS 
Outreach, Santa Monica, CA 90402. 
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into the child’s stocking, perhaps to be 
read by the family together or by each 
one quietly. | 

Besides sharing of thoughts throug 
use of the Christmas stocking, ot 
families have started new tradition 
memory of the departed child. So 
families put a small Christmas tree 
the child’s grave. Others light a candle 


it, and they come across the one for 
the dead child. The family can deeide 
to put up none of the stockings, to put 
up all of the stockings, to put up seme 
and not others, to put them up ina 
different place, ete. The Compass:on- 
ate Friends Inc’ even suggests writing 
thoughts and feelings about the absent 
child on pieces of paper that are put 
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- or order oiu plats: or flowers asa 
memorial for their child. Parents have 
só be told that it is fine if they wish to 
“memorialize their child through these 
means since some people may want an 
“external reminder of their child but 
: feel that others may think it frivolous, 
: thereby depriving themselves of this 


Families in mourning have to be told 
that it is all right to have fun. Laughter 
-is the best medicine for helping the 
- bereaved cope with their loss. Having 
-a good time does not mean that the 
‘parents loved their child any less; in 
fact, they may be showing more love 
yecause by enjoying themselves, they 
we bringing their family closer to- 


* 





z In talking with bereaved parents at 
ny time, not only during the holiday 
ason, there are specific ways one can 
elp the conversation flow, especially 
y staying away from expressions that 
-bereaved parents resent. A list of 
“dos” and “don’ts” in talking with 
: bereaved parents is given in Table 1. 
_As far as the “don'ts” are concerned, 
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if the parents bring up any of these 
points, the physician has to use his or 
her own judgment as to whether to 
agree or not. For example, even 
though it is not good for the profes- 
sional to find something positive in the 
child's death because some parents 
may get very angry, if the parent says, 
“Well, at least someone else is living 
because of our child’s heart,” it is in 
everyone’s interest to agree and sup- 
port the family in their outlook. How- 
ever, if the mother states that she 
wants to get pregnant right away, it 
behooves the physician to discuss with 
her her feelings of emptiness and loss 
for the dead child, but to point out 
also that the new baby cannot and 
should not replace the dead child.’ If 
these feelings are not resolved prior 
to the birth of another child, there is 
a high likelihood of future psychologi- 
cal problems between the parent and 
the child. 

Besides the support the physician 
can offer to the family, getting to know 
other parents who have lost children 
through death is very helpful. Listed 
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ARCHIVES OF PATHOLOGY & LABORATORY MEDICINE 
Malignant Peritoneal Mesothelioma in Childhood ie 
Gordon R. Armstrong, BMedSci, BM, BS; Faro Raafat, MD, MRCPath; Lewis — 

Ingram, MRCP; Jillian R. Mann, MB, FRCP (Arch Pathol Lab Med 1988; 112: L59 


in Table 2 are some of the better- 
known parent support groups. : 

The holidays and anniversary dates - 
are very difficult for families who have — 
lost a child, but with supportive and — 
caring people to help them, each year 
will get a little easier. 
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Pediatrician 


We are seeking a capable BC/BE Pediatrician with an 
interest in general practice or general practice combined 
with specialization in pulmonology, neo-natology, allergy- 
immunology, adolescent medicine, or developmental pe- 
diatrics. Our service now has five attending Physicians, a 
Nurse Practitioner and Resident coverage. The Department 
provides primary as well as specialty care in neurology, 
allergy-immunology, pulmonology, ophthalmology and pe- 
diatric surgery. Annual volume averages 18,000 visits, 
250 admissions and 460 births. The Mary Imogene Bassett 
Hospital is a regional referral and teaching center affiliated 
with Columbia University. Cocperstown enjoys unusual 
recreational facilities, excellent schools, a wide range of 
cultural and artistic activities. The village, one of the most 
visited in the U.S., is known for its museums, its air of 
history, pastoral beauty and resort features. We provide a 
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Nonsteroidal Anti-inflammatory Drug Therapy in 
Chronic Childhood Iridocyclitis 


Nancy Y. Olson, MD; Carol B. Lindsley, MD; William A. Godfrey, MD 


De The adjunctive. use of nonsteroidal 

i-inflammatory drugs (NSAIDs) for 
tof chronic iridocyclitis was 
} 14 patients, eight with ju- 
ieumatoid arthritis and six with 
‘idiopathic iridocyclitis. In all patients, 
the activity of the iridocyclitis improved 
with the addition of NSAIDs to their 
„treatment regimens, permitting reduc- 
‘tion in the dose of corticosteroid drugs. 
These. data suggest that NSAID therapy 
“may have an adjunctive role in the treat- 
it of chronic iridocyclitis in child- 
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$ ihronie Ara occurs in ap- 





konali as idiopathic disease 
“in the general pediatric population.“ 
~The incidence of chronic iridocyclitis 
is highest in patients with the pauciar- 
ticular subtype of JRA, which ranges 
from 19% to 34%.*3* The onset of 
‘chronic iridocyclitis in JRA is fre- 
quently insidious. Affected patients 
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nd to be young and female. The 
‘development of chronic iridocyclitis in 
‘patients with JRA has also been as- 
- sociated with the presence of antinu- 
lear antibodies (ANAs).®7 

aa _ Therapy for iridocyclitis is aimed at 
“suppressing inflammatory activity to 
. preserve vision. Severe vision impair- 
i n (visual acuity of 20/200 or less) 
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even with therapy has been described 
in up to 50% of patients with chrcnic 
iridocyclitis.*° Early detection and 
corticosteroid therapy have been the 
mainstays in controlling this disease. 
However, chronic corticosteroid usage 
is, itself, associated with significant 
eye morbidity. 

Fluctuations in disease activity of 
chronic iridocyclitis and arthritis in 
patients with JRA may not coincide. 
Since the nonsteroidal anti-inflamma- 
tory drug (NSAID) dosage that pa- 
tients with JRA are receiving ‘or 
treatment of arthritis may be de- 
ereased during periods of improve- 
ment in the arthritis, the effect of 
alterations of these medications on 
iridocyclitis may be important. 

In this retrospective study, we re- 
viewed our experience with the ad- 
junctive effect of NSAID therapy on 
chronic iridocyelitis in eight patients 
with JRA and in six with idiopathic 
iridocyclitis QIC). 


METHODS 


We reviewed the charts and management 
of all 23 patients with iridocyclitis in the 
pediatric arthritis clinic. The inclusion eri- 
teria for the study of pediatric patients 
with chronic iridocyclitis were as follows: 
patients who had at least one comprehen- 
sive evaluation in the pediatric arthritis 
clinic, had been followed up consistently by 
one of us (W.A.G.) for at least six months 
before and after starting NSAID therapy, 
and had received at least one trial of a daily 
oral NSAID. The patient records were 
evaluated for eye disease duration, level of 
eye disease activity, NSAID therapy, cor- 
ticosteroid therapy, and laboratory tests, 
including those for ANAs and HLA-B27. 
The JRA subtype and joint-disease activity 
were recorded for patients with arthritis. 

All patients had had careful systematic 
slit-lamp examinations at one- to 12-weex 
intervals, depending on the disease activ- 
ity. The intensity of inflammation in the 



































anterior chamber had been: graded on a 
standard 0 to +4 seale by one of us- 
(W.A.G.). The number of inflammatory i 
cells in the anterior chamber per slit-lar 
beam (an area 1 mm wide and 3 mm hig 
was quantified per a standard grading: gti 
as follows: 0 for less than four cells, + 
five to ten cells, +2 for H to 20 cells, : 
for 21 to 50 cells, and +4 for r greater than 
50 cells.“ i 
The corticosteroid és 
by identifying whether pati 
ceiving no corticosteroid: ther 
corticosteroid therapy, alterna 
prednisone therapy, or Sine or 5: 
sone therapy. S 
Statistical analysis was pe 

a paired t test comparing t 
onset of NSAID therapy wi n dh 
after six months of continual NSAID th 
apy. Values of P<. 05 were considered s g 
nificant. 3 Ps | 





said’ ic 


Of 23 patients with chronic iridocyeli 
in our clinic, we identified 14 patie 
meeting these criteria, including eight | 
tients with JRA and six with HC. 
excluded nine of 23 patients, as three h 
not received NSAIDs and six patients h 
insufficient ophthalmologic follow-up. T 
six patients with IIC had no identifia 
connective-tissue disease on a thoroug’ 
screening evaluation. Of the eight patient 
with JRA, six had pauciarticular-onset dis 
ease and two had polyarticular disease. A 
the time that daily long-term NSAID ther 
apy was begun, the mean age of the patient 
with pauciarticular JRA was 15.5 year 
(range, 7 to 26 years); of the patients with 
polyarticular JRA, 10.5 years (range, 5 to’ 
16 years); and of the patients with Hic, 
17.2 years (range, 15 to 21 years). The 
mean duration of chronic iridocyclitis be- 
fore starting daily long-term NSAID the: 
apy in the patients with JRA was 3.4 year 
(range, one to five years), and in the pa 
tients with IIC, mean duration was 4. 
years (range, one to seven years). Twelv 
patients had been followed up by us longe 
than one year before and after startin 
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Table 1.—Selected Features of Patients With Iridocyclitis* 


Mean Age 


Patient Group 


Pauciarticular JRA 
(n=6) 

Polyarticular JRA 
(n=2) 

Idiopathic iridocyclitis 
(n=6) 


(Range), yt 
15.5 (7-26) 


10.5 (5-16) 





17.2 (15-21) 


No. of Patients 
LL Q 
Effective 
NSAID Therapy, 
Naproxen 
(Indomethacin) 


0/5 (1 NA) 
1⁄1 


1/3 (2 NA) 0/4 (2 NA) 


*ANA indicates antinuclear antibody; plus sign, positive test results; minus sign, negative test results; NSAID, nonsteroidal anti-inflammatory drug; JRA 


juvenile rheumatoid arthritis; and NA, not available. 


tAge when NSAID therapy for iritis was begun. 
Serum titer greater than or equal to 1:20. 


NSAID therapy. One patient with JRA and 
one with IIC had been followed up six 
months before and 12 months after starting 
NSAID therapy. 

One of seven patients with JRA tested 
positive for HLA-B27 antigen. This patient 
with polyarticular JRA had no clinical or 
roentgenographic evidence of spondylitis, 
sacroiliac disease, or hip disease. None of 
four patients with IIC tested positive for 
HLA-B27 antigen. Six of eight patients 
with JRA tested positive for AN As (=1:20). 
One of four patients with IIC tested posi- 
tive for ANAs. Further patient character- 
istics are listed in Table 1. 

At the time long-term NSAID therapy 
was begun, some of these patients had 
previously received either short-term (less 
than four-week) courses of NSAID therapy 
or salicyclate therapy for their mild arthri- 
tis and corticosteroid therapy for their eye 
disease. In all patients, long-term therapy 
had been started with daily oral naproxen 
(dosage range, 10 to 15 mg/kg/d), tolmetin 
sodium (dosage range, 30 to 40 mg/kg/d), 
or indomethacin (dosage, 1 to 2 mg/kg/d) 
for either their arthritis or chronic irido- 
cyclitis. The severity and chronicity of the 
iridocyclitis or arthritis influenced the par- 
ticular choice of NSAID used. Indometha- 
cin was only used in patients over 12 years 
of age. In five of 14 patients, the initial 
long-term NSAID therapy attempted was 
discontinued after a four-month trial due 
to lack of eye disease improvement, and 
therapy with a second NSAID was begun. 

Topical corticosteroids were adminis- 
tered in all eight patients with JRA. Four 
of eight patients had also required courses 
of oral corticosteroids with daily or alter- 
nate-day administration to control the eye 
inflammation. No patients were receiving 
remittive agents or corticosteroids for 
treatment of their arthritis. 

One patient with IIC had both anterior 
and posterior uveal tract inflammation. All 
of these six patients had required topical 
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NSAID 
Therapy 
Begun 


Mean Data Before Starting 
NSAID Therapy 


Mean Data After Starting 
NSAID Therapy 


Cellular Infiltrate Intensity 


— 





1S .20 22 24 


Oy. 2, eB. 3 18 ae es, 16 


Months 


lridocyclitis response to nonsteroidal anti-inflammatory drug (NSAID) therapy. Mean and 
SEM number of inflammatory cells in anterior chamber of eye in eight patients with juvenile 
rheumatoid arthritis (solid circles) and six patients with idiopathic iridocyclitis (open circles) 
are represented 12 months before (with exception of one patient in each group who is 
included six months before) and 12 months after initiation of NSAID therapy. 


rior chamber of the eye in the eight 
patients with JRA (P<.01) and in the 
six patients with IIC (P<.01). One 
patient with IIC involving both the 
anterior and posterior uveal tracts had 
clearing of mild anterior chamber in- 
flammation as well as over 50% im- 


corticosteroid therapy. Three of the six 
patients had required oral corticosteroid 
therapy, one receiving a two-week daily 
course and two receiving long-term alter- 
nate-day therapy. 


RESULTS 


All 14 patients’ conditions improved 
with the addition of the effective 
NSAID to their regimen. This im- 
provement was evidenced by a reduc- 
tion of inflammatory cells in the ante- 


provement of severe macular edema 
with NSAID therapy. The responses 
in the inflammatory cells in the ante- 
rior chamber before and after NSAID 
therapy for all patients are illustrated 
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Before Starting 
NSAID Therapy 


| Corticosteroid 
Daily oral 
|. Alternate day 
i T i Topical only 


~ -*The number of patients receiving each type of corticosteroid regimen is depicted at two-month intervals before and after starting nonsteroidal anti- i 


inflammatory drug (NSAID) therapy. 


No. of Patients by Months 


pramena naaa aanan men rherrnrst eter teeta EER HH EN 


NSAID 
Therapy 
Begun 
12 





. -Data are included. for two patients beginning six months before starting NSAID therapy. 


igure (values are the mean+ 






othe i ner following NSAID 
therapy permitted significant reduc- 
tion in the dosage of corticosteroids in 
the eight patients with JRA (P<.01) 
and in the six patients with IIC 
(P<.005), In 12 of 14 patients requiring 
corticosteroid therapy six months be- 
fore beginning NSAID therapy, corti- 
-eosteroid requirements could not be 
-yeduced significantly. Six months after 
starting NSAID therapy, eight of 14 
patients had discontinued all cortico- 
steroid: therapy. Of six patients still 
requiring eorticosteroid therapy after 

z onths of NSAID therapy, none 
“was receiving oral prednisone daily, 
“two were receiving oral prednisone on 
alternate days, and four were receiv- 
ing topical corticosteroid therapy. This 
improvement in the corticosteroid dos- 
age is illustrated in Table 2. 

The long period of patient ophthal- 
mologie assessment (six to 12 months) 
before NSAID therapy permitted es- 
_tablishment of each patient’s baseline 
‘disease activity for comparison with 
disease activity while receiving 
NSAID therapy. With long-term daily 
-NSAID therapy, improvement in the 
-eye inflammation began after two 
months of therapy, with a continued 
decrease in inflammation intensity 
over a period of two to six months. 
















COMMENT 


The iridocyelitis of JRA often has 
an insidious onset with a chronic 
course and few symptoms, especially 
in younger children. Pauciarticular 
JRA is associated with chronic irido- 
eyclitis and is the subtype of JRA in 
which the joint disease is often readily 
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controlled. The prompt therapeutic 
response of the arthritis may make it 
more likely for the eye disease to go 
undetected. Since irreversible visual 
loss may occur even in previously 
asymptomatic patients, it becomes im- 
portant in young patients with pau- 
ciarticular JRA to obtain slit-lamp eye 
examinations every three months. 
Less-frequent examinations are re- 
quired in other subtypes of JRA and 
in older children with pauciarticular 
JRA, as they are more likely to ver- 
balize mild eye symptoms. Exacerba- 
tions of the eye disease and exacerba- 
tions of the arthritis are often 
unrelated. During periods of improve- 
ment of the arthritis, the NSAID dos- 
age may be reduced and any effect of 
the NSAID dosage change on the eye 
disease is important to assess. 

Early detection of eye disease and 
active treatment with corticosteroids 
are important in the management of 
chronic iridocyclitis. Chylack® re- 
ported an improved outcome in 36 
patients with chronic iridocyclitis and 
JRA who were treated actively with 
topical or systemic corticosteroids and 
in some cases with sub-Tenon’s cap- 
sule injections of corticosteroids. In 
these 36 patients, only 20% had pro- 
gression of eye disease during the 
study. Achieving control of the eye 
disease often requires long-term cor- 
ticosteroid therapy, and the ocular side 
effects of this therapy may contribute 
to loss of vision. Topical corticosteroid 
therapy in the eye may also contribute 
to cataracts, scleral thinning, and 
glaucoma. 

Due to the immunomodulatory and 
anti-inflammatory effects of NSAIDs, 
they have potential to be useful in the 
treatment of chronic eye inflammation 
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After Starting 
NSAID Therapy 


and have been used in the treatment - 
of the acute form of anterior uveitis 
with some success. March an 
Coniglione” described two patients 
with acute anterior uveitis, one with 
ankylosing spondylitis and one with 
JRA, who were treated successfully 
with oral ibuprofen. Dunne et al® re- 
ported a series of patients with acute - 
anterior uveitis who were treated with 
either topical corticosteroids or topi- 
cal tolmetin sodium and reported no 
significant difference between t 
treatment groups. Giordano“ r 
ported improvement in acute anteri 
uveitis in two patients with ankylosi 
spondylitis treated with a combinatio: 
of hydroxychloroquine sulfate and ke- 
toprofen, with one patient also receiv- 
ing diclofenac sodium. No studies 
the effects of NSAID therapy `: 
chronic iridocyclitis have been | 
ported to date, to our knowledge. 

In our patients, the addition of an 
NSAID to therapy for chronic irido- 
eyclitis afforded additional improve 
ment in the eye disease over a six 
month period, permitting reduction i 
the corticosteroid dosage. The gradual 
nature of improvement in the eye in 
flammation may explain the reason 
improvement following short courses 
of NSAID therapy was not detected. 
There may also be individual variation 
in the response to a particular 
NSAID, thus requiring the trial of a. 
second NSAID in some patients. In 
this study there did not appear to be 
a difference in eye disease response to- 
long-term daily NSAID therapy be- 
tween patients with IIC and those. 
with JRA, possibly due to the small. 
patient numbers. 

Prospective controlled studies are. 
needed to confirm these findings and: 





_ delineate relative efficacy of various 
. NSAIDs in the treatment of chronic 
iridocyclitis. 

Our data suggest that oral NSAID 
therapy may affect anterior chamber 
inflammation. Therefore, it is impor- 
tant to consider the effect on the eye 
disease when changing, discontinuing, 
or adjusting the dosage of a NSAID 
in a patient with JRA. At these points 
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of therapeutic change, more frequent 
follow-up of the eye disease may be 
necessary. These preliminary data 
suggest that adjunctive oral NSAID 
therapy may be helpful in a patient 
with JRA with poorly controlled 
chronic iridocyclitis even if the patient 
is not requiring anti-inflammatory 
drug therapy for arthritis. Similarly, 
a change in the NSAID used may be 
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- Book Review 


Vaccines, by Stanley Plotkin and Edward Mortimer, 650 pp, $99, 
Philadelphia, WB Saunders Co, 1988. 
_ Two of the world’s experts in vaccine development and 
utilization have edited and compiled an impressive text 
that should serve as a standard for all of those who deal 
-with any aspect of vaccine science and practice. This 32- 
_ chapter text covers all of the available vaccines and includes 
. technologie, regulatory, publie health, and legal consider- 
ations. 
_. Each chapter is well written by one of the world author- 
-ities in that area and the editing appears even. The chapters 
-are organized (for the vaccines) by a systematic approach, 
-listing the major features of each. These subheadings both 
¿provide an internal index to each chapter and permit the 
-text to be used as a reference source, for someone wishing 
“to find a particular feature of a given vaccine, without 
-consulting the index. 
_ Noncontroversial vaccines are handled with detail, suf- 
` ficient to provide both practitioner and scholar with useful 
“information. Controversial vaccines, such as pertussis, 
influenza, and the various poliovaceines, are presented in 
<a clear, informative fashion, permitting exploration of the 
issues involved. Obviously, the authors of these latter 
¿chapters have a point of view, but they present their “bias” 
“In scientific, nonemotional prose. Particularly noteworthy 
-are the separate: chapters on oral poliovirus vaccine and 
inactivated polio vaccine. In each, the experts (Melnick for 
oral polio vaccine, and Salk and Drucker for inactivated 
- polio vaccine) present their reasoning for their recommen- 
dations. One minor conceit is evident in that inactivated 
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poliovirus vaccine, the standard designation, is now enti- 
tled “noninfectious poliovirus vaccine,” as if to underscore 
the infectivity of oral poliovirus vaccine. 

As with all texts that deal with vaccines, some of the 
material is inevitably going to be out of date as soon as the 
text is published. Our information about the acellular 
pertussis vaccines, the newer conjugated Haemophilus 
influenzae type b vaccines and some others, is constantly 
accumulating, and no text can hope to capture such dynamic 
changes. However, the reader of this text is at least armed 
with the background information that will provide a frame- 
work into which the new information can be integrated. 

I have little quarrel with the text, prose or figures. I did 
not like the quality of the paper used in the text. As a 
result, the print and figures, particularly the photographs, 
are reproduced poorly, in my view. I recognize that the 
costs of publication have increased dramatically in recent 
years, but for a text of this value to have such poor physical 
quality is disturbing. 

This text should be useful in instruction of students and 
resident physicians, as an introduction to the immunology 
and practical use of vaccines for the practitioner, and as a 
valuable reference source for investigators and scholars in 
the disciplines involved. 

Vincent A. Fuieriti1, MD 

Professor of Pediatrics 

University of Arizona Health Science Center 
1501 N Campbell Ave 

Tueson, AZ 85724 
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- ° Despite the development of newer 

n nof antibiotics, mortality from 
psis remains high. In a pro- 
randomized study, we investi- 
4 he use of igM-enriched immuno- 
i globulin therapy in neonatal sepsis. Two 
< groups of 30 infants each (matched for 
-gestational age, sex, weight, and other 
variables) were randomly allocated to 
receive either antibiotics alone (control 

group) -or antibiotics plus 5 mL/kg/d 
to ur days of OW enectee immuno- 


















"grou p). Mortality from sepsis in the con- 
“trol group was 20% (6/30), while in the 
E immunotherapy group it was 3.3% (1/30). 
= cl ide that oe immu- 





ai, aren signi adedi 
{A JDC 1988;1 42:1293-1296) 





f Bacterial infections during the first 
i _month of life remain a major cause 
_of. mortality and morbidity despite 
improved perinatal care and the devel- 
opment of new-generation broad-spec- 
trum antimicrobial drugs, ™* 

Although mortality rates for early 
bacterial infection have declined by 
-nearly 60% since 190° in the devel- 
oped countries, rates of 45% are still 
being reported in developing coun- 
tries. 
~The high mortality and morbidity 
` rates despite improved antibiotics and 
- technological advancements in life- 
support therapy have led to the search 
- for other modalities of treatment. 
Theoretical arguments for the use 










Accepted for publication Aug 23, 1988. 

From the Department of Paediatrics, Division 
of Neonatology (Professor Haque) and College of 
Medicine Research Centre (Dr Bahakim), College 
of Medicine; and the Maternity and Children’s 

. Hospital (Dr Zaidi), Riyadh, Saudi Arabia. 
Reprint requests to the Department of Paedia- 
tries, College of Medicine, PO Box 2925, Riyadh 
11461, ‘Saudi Arabia (Professor Haque). 


AJDC—Vol 142, Dec 1988 





of immunoglobulin therapy in the new- 
born are very strong.’ Parenteral im- 
munoglobulin therapy has been shown 
to reduce mortality and severity of 
neonatal sepsis.'* We! have shown a 
reduction in the rate of infection and 
mortality from neonatal sepsis in pre- 
term and low-birth-weight infants us- 
ing prophylactic intravenous immu- 
noglobulin therapy. Herein, we report 
the results of our study using IgM- 
enriched intravenous immunoglobin in 
the treatment of neonatal sepsis. 


PATIENTS AND METHODS 


After approval from the ethics commit- 
tee of the College of Medicine Research 


Center, Riyadh, Saudi Arabia, our study | 


was conducted over a period of six months 
in the Special Care Baby Unit of the Ma- 
ternity and Children’s Hospital, Riyadh. 

Sepsis in the neonate is not always easy 
to define objectively; thus, for this study, 
sepsis was defined as the presence of cne 
or more clinical features, such as letharzy, 
instability of temperature, glucose intol- 
erance, increased gastric aspirate, hepa- 
tosplenomegaly, as well as any two of the 
following laboratory variables: immature- 
to-total neutrophil ratio greater than 0.2, 
total white blood cell count either less than 
5.0 or greater than 30.0 x 10°/L (uncorrec- 
ted for age), platelet count less than 
50.0 x 10°/L and a positive blood or cere- 
brospinal fluid (CSF) culture. For the pur- 
pose of analysis, when the diagnosis was 
based entirely on clinical and biochemical 
grounds, the cases were classified as “sus- 
pected sepsis,” and the cases where the 
blood and/or CSF culture results w were 
positive were classified as “proved sepsis.” 
Infants with positive superficial skin swabs 
only were not included in this group. 

Only infants with their first episode of 
sepsis were enrolled in the study. Whenever 
sepsis was suspected for the first time ina 
preterm infant (gestational age, 28 to £7 
weeks), a sealed envelope was drawn, and 
the infant was allocated to receive either 
supportive and antibiotic therapy (contrel 











































group) or supportive and antibiotic therap; 

plus 5 mL/kg/d of IgM-enriched intra 
nous immunoglobulin (Pentaglobin, Biot 
Pharma, Frankfurt, West Germany), con- 
sisting of protein (250 mg), IgM (30 mg), . 
IgA (30 mg), and IgG (190 mg) (immuno- 
therapy group). Immunoglobulin therapy 
was administered over two hours per da 
for four days. The control group received 
5 mL/d of 10% dextrose as placebo. The. 
two solutions (IgM-enriched immunoglob- 
ulin and 10% dextrose) were dispensed i 
similar, unmarked bottles. The physicia 
e infants was not aware of th 
contents. Prior to instituting therapy, 
septic screening was performed. Blood was- 
drawn for immunoglobulin assay and cul- 
ture and white blood cell, differential, 
band, and platelet counts. Superficial skin: 
swab, urine, and CSF cultures were per- 
formed, and a chest roentgenogram was: 
obtained. The initial antibiotics used 
in both groups were ampicillin sodiu 









intravenously) until the culture result 
were available. Antibiotics were change 
according to susceptibility-test results 
These doses are currently used in our 
and are based on serum therapeutic lev 
For the purpose of this study, the antibi 
therapy was continued for ten days, i 
spective of the culture result. l 

Blood was also drawn from both groug 
of patients on the day of diagnosis (day: 
and on days 4, 7, and 10 for immunoglobul: 
assay. Immunoglobulins were assayed by 
rate nephlometry using the Beckman 
(Brea, Calif) automated immunochemistry 
system. Standard manufacturer’s controls 
were used. Infants of mothers with history 
of allergic disorders or intrauterine infe 
tion were not included in the study, ní 
were infants with obvious congenital mà 
formations., ; 

For each infant enfolled in the study, 
following information was recorded: mat 
nal obstetric history, evidence of matern 
infection, history of prolonged rupture. of 
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Table 1.—Basic Data for the Two Groups 


Range (Mean) 
Mean Apgar No. of Infants No. of 
Gestational Birth Weight, Score at Small for Infants 
Age, wk kg M/F Ratio 5 min Gestational Age With PROM* 





Control (n = 30) 
Immunotherapy (n = 30) 


28-37 (35)t 





28-37 (33.4)T 








0.9-1.7 (1.48) 20/10 
0.85-1.6 (1.32) 24/6 





*PROM indicates prolonged rupture of membranes (longer than 24 hours). 


Table 2.—Number of Infections, Causative Organisms, and 
Outcomes in the Two Groups 


tP =not significant. 


membranes (longer than 24 hours), any 
antibiotic therapy, mode of delivery, Apgar 
score, gestational age, sex, birth weight, 
signs of sepsis, course of hospital stay, and 
outcome. For calculating the difference in 
the outcome, Student’s t test was applied. 


RESULTS 


There were 30 infants in each group 
who were comparable with regard to 
gestational age, sex, birth weight, and 
Apgar score at five minutes (Table 1). 

In the immunotherapy group, there 
were 21 cases of proved sepsis and 
nine cases of suspected sepsis, while 
in the control group there were 23 
cases of proved sepsis and seven cases 
of suspected sepsis. 

The number of infections, causative 
organisms, and the outcome in each 
group are shown in Table 2. Applying 
Student’s ż test, there was a significant 
difference in the outcome of the two 
groups: six infants (20%) died in the 
control group, while only one infant 
(3.3%) died in the immunotherapy 
group (P<.001). 

Escherichia coli was the most fre- 
quent organism isolated, being re- 
sponsible for 43.4% of infections in the 
control group and 38% of infections in 
the immunotherapy group. There were 
two cases of E coli meningitis in each 
group. Other significant organisms 
were Klebsiella (21.7% in the control 
group and 28.5% in the immunother- 
apy group); Salmonella (17.3% in the 
control group and 14.2% in the immu- 
notherapy group), and Staphylococcus 
epidermidis (13% in the control group 
and 9.5% in the immunotherapy 
group). 

There were no unusual antibacterial 
sensitivities noted from the cultures 
obtained either from the control or the 
immunotherapy group. One infant in 
the treatment group had a urinary 
tract infection, compared with no in- 
fants in the control group. Pneumonia 
was diagnosed in four infants in the 
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No. of 


Group infections 


Control 
Proved sepsis 














Organisms 
(No. of Cases) 


Mortality, 
No. (%) 


Escherichia coli (10) 


Klebsiella pneumoniae (5) 


Salmonella species (4) 


4 (20)* 


Staphylococcus epidermidis (3) 
Serratia species (1) 


Suspected sepsis 


Immunotherapy 
Proved sepsis 


E coli (8) 


K pneumoniae (6) 

S epidermidis (2) 

Salmonella species (3) 
Serratia species (1) 
Pseudomonas aeruginosa (1) 


Suspected sepsis 
*P<.001. 


immunotherapy group and in five in- 
fants in the control group (P=not 
significant). Mean age at diagnosis was 
54.6 hours (range, 18 to 96 hours); 
there was no significant difference in 
age between the two groups, nor was 
there any significant difference be- 
tween the two groups in the mode of 
delivery and the Apgar score. 

Serum immunoglobulin results are 
shown in Figs 1, 2, and 3. There was 
a significant (P<.001) difference in 
the mean values of serum IgM on days 
7 and 10. The serum IgG levels were 
high in both groups, with considerable 
overlap. Serum IgA levels achieved a 
significant difference (P<.01) on day 
10. The platelet and white blood cell 
counts returned to normal earlier in 
the immunotherapy group than in the 
control group, but the difference was 
not statistically significant. 


COMMENT 


Scores of new generations of anti- 
biotics are brought into the market 
every year, improving the treatment 
of neonatal sepsis and reducing anti- 
biotic-related toxicity.* Infection still 
remains a major cause of mortality 





and morbidity in newborns. 151122 

Over the past decade, interest in 
immunoglobulin as an immunothera- 
peutic agent has evolved through the 
availability of human immunoglobulin 
preparations suitable for intravenous 
administration” and through advances 
in our understanding of the role of 
type-specific antibody in the protec- 
tion of the newborn infant against 
invading organisms, particularly 
against invasive group B strepto- 
cocci, + 

Wasserman” stated that “The theo- 
retical arguments supporting the use 
of supplementary gamma globulin in 
certain newborns is very strong... 
there is solid evidence that infants 
who develop sepsis lack specific pro- 
tective antibodies against the infect- 
ing organisms, and the specific im- 
mune system (antibody production 
and T cells) are too slow to have an 
impact on bacterial disease in the new- 
born.” 

Steen! and Amer et al, using the 
first generation of intramuscular im- 
munoglobulin preparations (gamma 
globulin) to prevent neonatal sepsis, 
found them not particularly useful. It 
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X erum loM concentrations in 
group (squares) and control group 
{circles}. Using Student's ¢ test, difference 
_in mean values on days 7 and 10 was 
P<, .001. Vertical bars indicate SD. Day 1 
tes day of diagnosis. 







8 ot until 1981 that Sidiropoulos 
rs zan the beneficial effects of 







the fi fir rst to show that 
intravenous immunoglob- 
apy reduced the incidence and 
“mortality from neonatal sepsis in pre- 
term and low-birth-weight infants. 
In our previous study, we used an 
-immunoglobulin preparation, intra- 
-globin (Biotest Pharma, Frankfurt, 
“West. Germany), that contained 4.9 g 
of] IgG, 0.03 g of IgA, and 0.02 of IgM 
et 100 mL. Eight and 12 days after 
infusion of this preparation, not only 
he the serum IgG increased ninefold 
but serum IgM had also increased 
_ sixfold. A similar increase in IgG level 
-had been shown by Sidiropoulos et al 
-after infusion of intravenous immuno- 
l globulin therapy, but the rise in serum 
-IgM level remained inexplicable. We 
think this may be the result of in- 
creased antigenic recognition induced 
by intravenous immunoglobulin ther- 
apy or due to the immunomodulatory 
-effect of the gammaglobulin prepara- 
tion infused. 
We wondered whether this rise in 
serum IgM level overcame the physi- 
ological transitory lack of IgM in these 
neonates* and was responsible for the 
favorable outcome in our study. We 
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IgG, g/L 


Days 


Fig 2.—Serum IgG concentrations in 
treated group (squares) and control group 
(circles). Using Student’s t test, difference 
in mean values was not significant. Vertical 
bars indicate SD. Day 1 denotes day of 
diagnosis. 


therefore decided to study the effect 
of IgM-enriched immunoglobulin in 
the treatment of sepsis. There are 
many theoretical reasons why boost- 
ing the serum IgM level in the new- 
born would help the infant in combat- 
ing sepsis: (1) IgM is the first specizic 
antibody in immune response—its zi- 
ters rise before those of IgG”; (2) IgM 
requires a less-extensive cascade of 
cooperating cells and factors than IgG, 
leading to a more rapid and specific 
antibody response,” particularly im- 
portant in preterm newborn infants 
who may lack maternal IgG; (3) IgM 
has the ability to fix complement, 
which can enhance opsonization, thus 
playing an important role in the elim- 
ination of bacteria; and (4) IgM alters 
the cell-wall characteristics of the an- 
tigen, initiating its lysis or intracelle- 
lar lysis after phagocytosis.” 

We used Pentaglobulin (Biotest 
Pharma) because it contained 12% 
IgM of the total protein (5 g/100 mL). 
Its ingredients are listed in the tabu- 
lation below (manufacturer’s data): 


Ingredient 

per 100 mL Amount 
Protein 5.0 g 
Humanimmunoglobulin 95% 
IgM 0.6 g 
IgA 0.6 g 
IgG 3.8 g 
Glucose 2.5g 
Sodium chloride 0.45 g 


add water to 
make volume 
to 100 mL 


Water for injection 





IgA, g/L 





























Days 


Fig 3.—Serum IgA concentrations. Using 
Student's t test, difference in mean values. 
on day 10 was. P<.01. Vertical bars indicate 
SD. Day 1 denotes day of diagnosis. 


Pentagiobin i da w. high: antibody 
titers against the most frequent or- 
ganisms seen in the Children’s so 
tal nursery (see tabulation below): - 


Organism Titer 

E coli 640-1280 
S epidermidis 64-128 
Streptococcus faecalis 160 
Staphylococcus aureus 160-320 
Klebsiella pneumoniae 1280-2560 
Pseudomonas 

aeruginosa 640-1280 
Streptecoceus viridans 160 
Streptococcus pyogenes 160-320 
Proteus vulgaris 64 


This preparation retains the property. 
to neutralize endotoxins by having a. 
high concentration of anti-lipid A an 
tibodies and antibodies against othe 
lipopolysaccharide determinants. Ac 
cording to the manufacturers, it is 
prepared by Cohn fractionation and 
by treatment with propiolactone o 
radioimmunoassay hepatitis B sur: fa 
antigen-negative pooled plasma fre 
at least 1000 healthy donors and mes 
the current standard safety tests : 
by the European Pharmacopia, Moi 
over, earlier studies with Pentaglob 
lin in adult patients suffering fr 
infection in surgical and intensive care 
units had shown its efficacy and- 
safety. : 

Most. of the literature about intra- 
venous immunoglobulin therapy re- 
lates to | roup B streptococci, 
except for the studies by Sidiropoulos 
et al,’ us, and Chirico et al.” At the. 
time of this writing, we are not aware 
of any study in the English literature - 
on the use of IgM-enriched intrave: 
nous immunoglobulin in either the 
prevention or treatment of neonatal 
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therapy and broad-spectrum 
antibiotic therapy, we were able to 
reduce the mortality of neonatal s sepsis 
from 20% ‘to 3.3% (P<.001). There 


_ apy (two infants showed some hemol- 


ration rapidly). 
hemolysis was mild. The hemoglobin 
- level fell by 14 and 18 g/L while the 
-reticulocyte count rose to 7% and 11%, 


1 Sidiropoulos D, Bhome U, von Muralt G, 
et. al: ‘Immunoglobulin substitution in the treat- 
ment. of neonatal sepsis. Schweiz Med Wo- 
chenschr 4981:111:1649-1655. 
2. Ote A: Maj r bacterial infections in a refer- 
ral neonatal intensive care unit. J Infect 
1982; s5:117-126. 
3 ‘Omene: JA: Neonatal septicemia in Benin 
City, Nigeria. Trop Geogr Med 1979;31:35-39, 
4. Ohlsson A, Serenius F: Neonatal septicemia 
in Riyadh, Saudi Arabia. Acta Paediatr Scand 
1981;70:825-829, 
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“ 6. Freedman RM, Ingram DL, Gross I, et al: 
A half century of neonatal sepsis at Yale, AJDC 
< -1981;135:140-144, 
-= % Yoder MC, Polin RA: Immunotherapy of 
neonatal septicemia. Pediatr Clin North Am 
1986;38:481-501. 
8 ‘Lindquist L, Lundberg P, Massing R: Pep- 
sin treated human gamma-globulin in bacterial 
infection. Vor Sang 1981;40:329-338. 
9, Conway SP, Gillies DRN, Docherty A, et al: 
The effect of weekly intramuscular gamma-glob- 
ulin on infection-related morbidity and mortality 
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g Intrave ous immunoglobulin for prevention of 
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the concomitant use of respectively. C 


iched intravenous | immuno- | 


` were no major side effects of the ther- — 


ysis when they were given the prepa- 
The degree of 





| oabi tests were neg- 
ative, and the two infants did not 
require any therapy for this. Although 
we are not certain as to the cause of 
hemolysis, it is unlikely to be due to 


anti-A and anti-B hemolysins, as their 


level in the preparation was not 
recordable. Intravenous immunoglob- 
ulin therapy is expensive, but the cost 


_ benefits in terms of human life are 
incalculable, particularly in nurseries 


where the infection rate is high. 
Our data strongly suggest that IgM- 
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oes m saquelee: The num- 
ized paroxisomal: disorders 






er compa cope rare. 
disorders assume. pdl Im 











lar e n such as mito- 
1, lysosomes, and peroxi- 
In a number of these metabolic 
disorders there are sequelae that are 
important to the clinician. The perox- 
-isomal disorders are a newly recog- 
“nized. group of such inherited meta- 
ers in which serious clinical 
sult from defects in either 
-single enzymes found in the peroxi- 
“some i or impairment of multiple per- 
-oxisomal enzymatic functions. Since 
the observation i in 1973’ that peroxi- 
somes were lacking in patients with 
Zellweger's syndrome, or the cerebro- 
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‘when an absence c of peroxisomes was ; ae ; 
fant big in Patene with the cerebros 


of specific biochemical defects in sev- 
eral peroxisome-based disorders, As- 

cts of this progress have been re- 
wed previously.: The present 
article addresses the challenge of in- 
tegrating rapidly expanding biochem- 
ical information on peroxisomal func- 
tion into useful 
clinical diagnostic categories. 


BIOCHEMICAL BACKGROUND 


Peroxisomes were first described in 
1954 by Rhodin‘ as organelles in rat 
kidneys. Rhodin reported them to be 
approximately 0.5 nm in diameter, 
surrounded by a single membrane, 
and filled with a fine granular matrix. 
Rhodin referred to these structures 
as “microbodies.” DeDuve and cowork- 
ers’ characterized these organelles as 
being biochemically distinct and, 
based in part on their understood 
biochemical properties, named them 
peroxisomes. Since then peroxisomes 
have been found universally in eukar- 
yotic cells, although their functions in 
the mammalian metabolism remained 
unclear until recently. 

Lazarow and DeDuve® have empha- 
sized the role of peroxisomes in fatty 


acid B-oxidation. Peroxisomes contain | 


a specific B-oxidation enzyme system 
that is distinct from that system found 
in mitochondria.’ More recently, Singh 
et alf demonstrated that the major 
part of B-oxidation of very-long-chain 
fatty acids (VLCFA) (>C,,) takes 
place in peroxisomes. In addition to 
these specific oxidases, peroxisomes 
also contain oxidases related to p- 
amino and L-amino acids, urate, alco- 
hols, polyamines, and a-hydroxy 
acids.* Peroxisomes can be identified 
by catalase that is active on the hydro- 





OO. S (CHRS), there gen parbaids produced in eee o: 


has been rapid progress in delineation | 


biochemical and 


include those of phytanic acid,” di 





























dative processes. Peroxisomal enzyr 
functions also relate to the biosynth 
sis of bile acids” and ether-phosph 
lipids such as plasmalogens and al 
glycerophospholipids." The latt 
function involyes the enzyme dih 
droxyacetonephosphate-acyltransfe 
ase (DHAP-AT) and the ether-link 
phospholipids are important in met 
brane and myelin structure. Catabo: 
pathways. using peroxisomal. enzym 


boxylic acids, and pipecolie acid 
intermediate in lysine metabolism 
The enzyme for transamination — 

glyoxylate to glycine is also predon 
nantly peroxisomal. : 


CLASSIFICATIONOF 
PEROXISOMA L DISORDERS 


Table 1 shows the known. b 
cal abnormalities in the pi 
disorders identified to 


1. Those that repr 
fuse peroxisomal dy: 
(a) a reduction in the 
oxisomes, often reflecting a a defe: 
peroxisomal assembly; and (b) no 
numbers of peroxisomes, but red 
activities of multiple peroxisomal ¢ 
zymes, 

2. Those disorders that reflect: 
cific single peroxisomal enzymatic t 
fects. ‘ 


Diffuse Enzyme Defects a 













group 1b a catalase cytoch 
staining. While peroxisome: 
ent in group la, they are no’ 
strable by the catalase ¢yto 
stain because they lack catalas 
well as other matrix proteins. Pero 
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‘somes in group la are referred to as 
ghost peroxisomes. Ghost peroxi- 
somes can be identified immunocyto- 
chemically with antibodies against 
peroxisomal membranes. Since perox- 
isomes in group la lack matrix pro- 
teins and some of the matrix proteins 
are present in cytosol (eg, catalase), it 
has been suggested that a defect exists 
in peroxisomal assembly in disorders 
identified as belonging in group la. 

_. Diseases in which there appears to 
exist more diffuse dysfunction of the 
peroxisome, including a reduction in 
the number of peroxisomes and mul- 
tiple peroxisomal enzymatic functions, 
include CHRS, the neonatal form of 
adrenoleukodystrophy (ALD), hyper- 
pipecolie acidemia, the infantile form 
of Refsum’s disease, and the rhizomel- 
ie form of chondrodysplasia punctata. 
-The observation that peroxisomes 
are absent from hepatic cells of pa- 
tients with CHRS makes this the pro- 
totype (and perhaps the most devas- 
tating example) of disorders involving 
multiple peroxisomal functions. Af- 
fected children can usually be identi- 
fied neonatally by marked hypotonia 
with associated characteristic dys- 
morphic features (eg, flat high fore- 
head with open sutures, flat occiput, 
and reduced orbital ridges). Cata- 
racts, retinitis pigmentosa, jaundice, 
and hepatomegaly may also occur. Be- 
yond the neonatal period, the child 
with CHRS will manifest obvious psy- 
chomotor retardation with or without 
seizure disorder. Micronodular cirrho- 
sis, renal cysts, and stippled calcifica- 
tion of the knees and hips are less 
constant clinical features of the evolv- 
ing disorder. Abnormal neuronal mi- 
gration patterns are seen on micro- 
scopic examination of brain tissue. 

- Neonatal ALD presents with facial 
dysmorphisms and hypotonia similar 
to those features observed in 
CHR.» It is, however, a separate 
disorder with an absence of renal 
cysts, cataracts, or bony involve- 
ment. Adrenal dysfunction, a major 
feature of neonatal ALD, does not 
occur in CHRS. 

- Hepatomegaly and progressive hy- 
potonia and psychomotor retardation 
have also been reported in cases of 
hyperpipecolic acidemia. Biochemical 
and microscopic changes of the brain 
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are similar to those found in CHRS. 


_ However, patients do not have the . 
characteristic physiognomy and have 


retinal pigmentary changes that are 
not prominent in CHRS. 

Abnormalities in phytanic acid me- 
tabolism have been recognized to be 
associated with facial dysmorphisms, 
hypotonia, psychomotor retardation, 
liver disturbances, and retinitis pig- 
mentosa. Cases reported recently 
have shown considerable phenotypic 
variation.” Infantile Refsum’s disease 
appears to fall within the rubric of 
peroxisomal disorders.” 

Children with the rhizomelic form 
of chondrodysplasia punctata have 
characteristic shortening of proximal 
limb segments. They also have a low 
nasal bridge and flat profile similar to 
children with CHRS and neonatal 
ALD.* Cataracts and liver enlarge- 
ment are present and roentgenograms 
show calcific stippling of the epiphy- 
ses. Development is retarded and the 
infants fail to thrive. Recent micro- 
scopic studies have shown unusual per- 
oxisomal structure and there are de- 
ficiencies in the enzymes related to 
plasmalogen metabolism.” These 
findings suggest links to Conradi-Hu- 
nerman chondrodysplasia, which has 
similar features of delayed limb 
growth development and epiphyseal 
dysplasia.“ 

The prevalence of retinal pigmen- 
tary changes in peroxisomal disorders 
has led to a search for metabolic causes 
in disorders exhibiting such changes. 
This approach has been applied in 
Leber’s amaurosis and it appears that, 
at least in some cases, such patients 
may have peroxisomal disorders that 
will require further delineation.” 


Specific Enzyme Defects (Group 2) 


Diseases in which there appears to 
exist a specific peroxisomal enzymatic 
dysfunction include the following: X- 
linked childhood ALD and its adult 
variant, adrenomyeloneuropathy; the 
adult form of Refsum’s disease; acata- 
lasemia; hyperoxaluria type 1; and 
pseudo-Zellweger’s syndrome (perox- 
isomal thiolase deficiency). 

In X-linked childhood ALD, the 
most commonplace example of a 
specific peroxisomal enzyme defect, 
the clinieal presentation presumably 








stems from a defect in the oxidation 
of the VLCFA, causing their toxic ac- 
cumulation. The finding of normal 
oxidation of VLCFA acyl-coenzyme A 
(CoA) as compared with free VLCFA 
suggested a defect in the activation of 
VLCFA to acyl-CoA derivatives, 
Deficient activity of VLCFA acyl-CoA 
ligase and normal oxidation of VLCFA 
acyl-CoA in isolated peroxisomes 
from cultured skin fibroblasts demon- 
strated the lack of VLCFA acyl-CoA 
ligase activity in X-linked childhood 
ALD.” 

The usual age at onset of childhood 
ALD is 4 to 8 years, with an initial 
deterioration in school achievement, 


behavior, and/or memory. This may be _ 
followed, in variable order, by gait, — 


speech, and swallowing difficulties, 
and loss of vision and/or hearing. This 
pattern progresses in most cases to 
decerebrate rigidity and death within 
two to three years. Adrenal hypofunc- 
tion may be part of the clinical picture 
with “bronzing” of the skin.” There 
also occurs a later onset form of defi- 
cient catabolism of VLCFA known as 
adult adrenomyeloneuropathy.*-* In 
this more slowly progressive disorder 
there is more involvement of the spinal 
cord, peripheral nerves, and adrenal 
glands, with evolution of spastic par- 
aparesis, progressive polyneuropathy, 
and addisonian symptoms. 

Adult Refsum’s disease results from 
the toxic accumulation of the methyl- 
ated branched-chain fatty acid phytan- 
ic acid, producing a peripheral neu- 
ropathy, cerebellar ataxia, and 
retinitis pigmentosa. This autosomal 
recessive condition is rarer than 
ALD.“ 

Other rare disorders in this group 
are acatalasemia and hyperoxaluria 
type I. Acatalasemia shows some ge- 
netic variations, but typically cases 
present with gangrenous oral ulcera- 
tion. Tissues lack the ability to decom- 
pose hydrogen peroxide produced in 
oxidative processes during infection.” 
In the autosomal recessive disorder 
hyperoxaluria type 1, nephrolithiasis, 
and renal deterioration secondary to 
recurrent calcium oxalate deposition 
occur. This is the result of excessive 
oxalate production secondary to fail- 
ure of transamination of glyoxylate in 
the peroxisomes. 
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"Table 1.—Biochemical Classification of Peroxisomal Disorders* 


Disorder 
Group 1a (defects in peroxisomal assembly) 


Cerebro-hepato-renal syndrome (Zellweger's syndrome) 


Neonatal adrenoleukodystrophy 
Infantile Refsum’s disease 
Hyperpipecolic acidemia 


Group 1b (multiple enzyme deficiency): 
rhizomelic chondrodysplasia punctata 


Group 2 (specific enzyme deficiency) 


Childhood adrenoleukodystrophy (X-linked) 


Adrenomyeloneuropathy (X-linked) 
Adult Refsum’s disease 
Hyperoxaluria 

Acatalasemia 


Peroxisomal thiolase deficiency (pseudo-Zellweger’s syndrome) 





Specific Enzyme 
Deficiency in 
Peroxisomes 


Basis for 
Biochemical 
Diagnosis 


VLCFA t;PA?;PPAT:PL| 
VLCFA 1 ; PA 1 ; PPA f; PL} 
VLCFA î ; PA 1; PPA 1; PL} 
VLCFA 1 ; PPA; PL} 


PAT; PL} 


VLCFA îÎ VLC-CoA ligase 

VLCFA Î VLC-CoA ligase 

PA 7 PA-oxidase 

OX î A-G-—aminotransferase 
Catalase 


VLCFA * 3-keto acyl-CoA thiolase 


*VLCFA indicates very-long-chain fatty acid; PA, phytanic acid; PPA, pipecolic Acid; PL, plasmalogens; OX, oxalate; A-G—aminotransferase, alanine- 
glyoxylate aminotransferase; upward-pointing arrow, plasma levels above normal range; downward-pointing arrow, plasma levels below normal range; and 


CoA, coenzyme A. 


A report by Goldfischer et al? has 
called attention to an infant with so- 
called pseudo-Zellweger’s syndrome. 
This child presented with clinical find- 
ings of CHRS (Zellweger's syndrome), 
but had microscopically normal pe- 
roxisomes. Biochemically, there was 
deficiency of only a single peroxisomal 
enzyme, 3-keto acyl-CoA thiolase (Ta- 
ble 1). Investigation of similar pa- 
tients may provide some important 
insights into peroxisomal metabolism. 


INCIDENCE 


At present the incidence of peroxi- 
somal disorders is not definitely 
known, aS many cases may not be 
recognized. However, recent discovery 
of many new cases of X-linked ALD 
and CHRS (the two most prevalent 
conditions) indicates rates may be 
higher than was first appreciated. 
Zellweger estimated the incidence of 
CHRS to be approximately one case 
in 25 000 to 50000 newborns.” 


DIAGNOSIS 


Peroxisomal disorders should now 
be considered as part of the differen- 
tial diagnosis in any infant with hy- 
potonia and delays in psychomotor 
development, and especially in those 
children who additionally evidence fa- 
cial dysmorphisms (particularly a high 
and prominent forehead), hepatomeg- 
aly, presence of cataracts and/or reti- 
nitis, calcific stippling, short limbs, or 
combinations of any of these features 
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Condition 
ee aaaaaaaaasaassssssssssssssssssssssssssssssssssusț“ĵįň 
Characteristic XALD ANN NALD CHRS HPA IR RCD PZ 


Signs as neonate | a | A E 
High forehead ++ ++ ++ 
Hypotonia ++ ++ Eare iE 
Hepatomegaly + 4 £14, 
Cataract + + + ++ 
Retinal pigmentation + + mae + 
Rhizomelia ere 
Psychomotor delay ++ ++ ++ ++ ++ ++ 


Failure to thrive 
Seizures 
Hearing deficit + + + + a: 4 


- Signs as child 


Loss of motor skills BB 





Progressive dementia ++ 

Skin bronzing + 
Spastic paraparesis ++ 
Skin bronzing = 

y findings 
Reduced corticotropin 
response ++ ++ ++ ~ 

Calcific stippling -= ++ 
Renal cysts + 
Neuronal heterotopias 


*XALD indicates X-linked adrenoleukodystrophy; AMN, adrenomyeloneuropathy; CHRS, cerebro- 
hepato-renal syndrome (Zellweger's syndrome); NALD, neonatal adrenoleukodystrophy; HPA, hyper- 
pipecolic acidemia; IR, infantile Refsum’s disease; RCD, rhizomelic chondrodysplasia punctata; PZ, 
pseudo-Zellweger’s syndrome; two plus signs, substantial sign or finding; and one plus sign, less 
substantial sign or finding. 


(Table 2). The presence of these dis- 
orders should also be entertained in 
school-age children with progressive 
neurologic changes, and in adults with 
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history of a slowly progressive motor 
disorder, with or without retinitis. The 
clinical presentation can suggest a bi- 
ochemical test or group of tests (Table 
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1) that will lead to identification of the 
particular disorder within the peroxi- 
somal disorder grouping. 
_ In childhood-onset dementia with 
signs suggestive of X-linked ALD and 
in adults with progressive neuropathy 
or adrenal hypofunction suggestive 
of adrenomyeloneuropathy, measure- 
ment of VLCFAs is used to confirm or 
deny these diagnoses. This can be done 
using 1 mL of blood in heparin sent to 
a center able to perform gas-liquid 
chromatographic assay for VLCFA 
levels.“ A test using filter paper 
samples has now been developed.” 
1e specific assay of VLCFA acyl-CoA 
ligase can identify patients with X- 
linked ALD for research purposes. 
In neonates presenting with hypotonia 
and dysmorphic features, assays for 
VLCFA should be supplemented with 
tests of bile acid, phytanic acid, and 
plasmalogen levels. The rhizomelic 
child with stippled calcification should 
undergo plasmalogen, phytanic acid, 
and DHAP-AT assessment. 
> Measurement of levels of VLCFA 
and their oxidation activity in chori- 
onic villus fibroblasts or cultured am- 
niocytes permits prenatal detection of 
many of the peroxisomal disorders 
listed in Table 1.47 When needed, 
DHAP-AT activity and plasmalogen 
levels can also be used.** Microscopy 
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can demonstrate the presence or ab- 
sence of peroxisomes. These data can 
assist in making informed choices dur- 
ing pregnancy in affected families. 
Early postnatal diagnosis of CHRS by 
the use of filter paper blood samples 
measuring fatty acids, bile acids, and 
plasmalogens® is a step toward the 
possibility of early detection of this 
condition. 


TREATMENT 


Reduction of abnormal levels of me- 
tabolites in symptomatic patients with 
peroxisomal disorders does not appear 
to alter their clinical status. Despite 
normalization of levels, patients’ con- 
ditions usually continue to deterio- 
rate. An exception occurs when phy- 
tanic acid intake is controlled in adults 
with Refsum’s disease. Phytanic acid 
is not an essential endogenously pro- 
duced metabolite. As it circulates in 
the blood, plasmapheresis can be used 
to reduce the body load of phytanic 
acid present and simultaneous restric- 
tion of dietary intake will also control 
its level. 

In X-linked ALD, dietary restric- 
tion of VLCFAs has lowered their 
plasma levels. This has also been 
achieved by transplantation of normal 
bone marrow cells.” Clofibrate induces 
peroxisomal proliferation and the bio- 
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‘Articles ae 


© e: A retrospective survey of 147 pa- 
3 tients with Down's syndrome (age range, 
-4 months to 27 years) showed that 60% 
ad a thyrotropin (TSH) level higher than 
5.7 mU/L in the presence of high or 
ormai thyroxine levels. The remaining 
|0% of the group had low to normal TSH 
: values. High TSH levels were predomi- 
ant in patients under 4 years of age (94 
hildren), ie, during the phase of active 
jrowth, and showed a declining trend 
vith increasing age. All 94 infants had 
jayed growth of all parameters includ- 
ng head circumference, height, and 
eight, as compared with normal in- 
ants, and growth was particularly re- 
arded in patients with TSH levels 
jreater than 5.7 mU/L. Thyroid dysfunc- 
ion, expressed as a high TSH concen- 
: 7 sociated with growth retar- 
lation children with Down's syndrome 
rho are younger than 4 years. 

 (AJDC 1988;142:1302-1306) 








-TThe introduction of routine screen- 
“ing for thyroid disease in the new- 
-born population has shown that infants 
-with Down’s syndrome have an in- 
-ereased incidence of thyroid dysfunc- 
tion.' Closer examination of the data 
reveals mainly mild biochemical ab- 
normalities, with some infants show- 
ing only transient hypothyroidism and 
other infants exhibiting decompensa- 
‘tion. Concurrent with these findings, 
other studies have shown? that apart 
from the well-described autoimmune 
hypothyroidism of adolescence and 
‘postadolescence,** there is also an in- 
‘creased incidence of thyroid dysfunc- 
‘tion in the infant or child with Down’s 
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syndrome. This dysfunction is ex- 
pressed biochemically as an elevated 
thyrotropin (TSH) concentration in 
the presence of normal thyroxine (T,) 
and triiodothyronine (T,) values with 
normal thyroid antibody studies. 
Whether this thyroid dysfunction, 
which may be a compensated or an 
incipient hypothyroidism, has any 
clinical expression is of great impor- 
tance. 

This is a retrospective study of thy- 
roid dysfunction in a Down’s syndrome 
population and its implication on 
growth. The study focuses mainly on 
children with Down’s syndrome who 
are younger than 4 years, since this is 
the period of most active growth. 


PATIENTS AND METHODS 
Patients 


Patients from the Down Syndrome 
Clinic, W E Carter Center, Baltimore, 
were selected for the study of altered thy- 
roid function. The age range was from 4 
months to 27 years; this study focused on 
94 (64%) patients younger than 4 years. 

Results of thyroid studies were available 
for 168 home-reared patients. All patients 
were analyzed for chromosomal abnormal- 
ities. More than 90% of the cases were 
trisomy 21; the remaining cases of trans- 
location and mosaicism were included in 
the study. 

At the time of the initial visit, the 168 
patients who were home reared and in good 
health were given routine T, and TSH 
analyses and were screened for the pres- 
ence of antithyroglobulin and antimicroso- 
mal, antithyroid antibodies. Hypothyroid- 
ism was present in 21 patients (T, value, 
<64 nmol/L), and either or both of the 
antibodies were present. These patients 
were older than 15 years, were considered 
to have autoimmune hypothyroidism, and 
thus were excluded from the study. In 24 
of the remaining 147 patients, blood T, 
values were within normal limits; these 
data will not be presented herein. 

Conventional, clinical laboratory proce- 


‘Growth Studies in Infants and Children With 
Down’ s Syndrome and Elevated Levels of shyrotrapm , 


dures were used for determining the T, 
TSH, and T, uptake ratios.” 


Statistical Analysis 


Statistical analysis was performed using 
the Student ¢ test to calculate significance 
and linear regression coefficients. 7 


Growth Studies 


The 94 patients younger than 4 years 
were subgrouped according to the blood 
level of TSH: patients with a TSH value 
greater than 5.7 mU/L (high TSH) vs those 
with a TSH value less than 5.7 mU/L 
(normal TSH). Two age-subgroups were 
defined: 4 months to 2 years and 2 to 4 
years. The mean age of the former age 
group was 11.1 months for the high TSH 
group and 13.3 months for the normal TSH 
group (difference not significant). The 
mean age of the latter age group was 37.2 
months for the high TSH group and 34,4 
months for the normal TSH group (differ- — 
ence not significant). Growth parameter 
values were available in 82 children. In 
seven patients with Down’s syndrome, one 
or two of the growth parameter values were 
not available. The deviation of growth was 
expressed as the fraction of normal stan- 
dard deviation (SD) selected for appropri- 
ate age and sex. The mean of this fraction 
and its SD was calculated, and z test 
analysis was used to compare differences 
between groups.* The correlations between 
blood TSH and growth parameter values 
were studied using a computer program of 
polynomial regression analysis. The best- 
fitting curve was selected according to the 
significance of correlation expressed as 
t value. 


RESULTS 


A histograph of the blood TSH con- 
centration in 147 patients (Fig 1) 
shows that two populations are appar- 
ent: one in which the TSH level is 
higher than 5.7 mU/L (the upper limit 
of normal) and the other in which the 


TSH level is lower (designated herein 


as high TSH and normal TSH groups, 
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Fig 1.—Blood thyrotropin (TSH) values. Same data are plotted on 
probability graph (inset) and are represented by dashed line; dotted 
line is plot of ideal result for single population. Age range of 
patients was from 4 months to 27 years. Each patient's value is 
shown once, ie, at time of initial examination. 


respectively). The plot on the proba- 
bility graph (Fig 1, inset) for these 
data is sigmoid and not linear,” 
thereby indicating the presence of two 
different populations each with differ- 
ent mean (+SD) TSH values, ie, 
3.9+1.1 mU/L and 8.2+2.5 mU/L 
(P<.001). 

The patients were arbitrarily di- 
vided into nine age groups, and the 
percentage of patients with high TSH 
values was calculated in each group 
(Fig 2). This value was 100% in the 4- 
to 6-month age group and decreased 
steadily until no patients could be 
found in the population older than 19 
years. 

Further studies focused on Down’s 
syndrome in patients younger than 4 
years since this is a period of more 
active growth. The T, values for 94 
patients younger than 4 years were 
placed in one of the two groups accord- 
ing to high TSH or normal TSH values. 
The mean T, value was significantly 
higher among the patients with high 
TSH levels (143 vs 121 nmol/L; 
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Fig 2.—Distribution of high thyrotropin (TSH) levels and thyroxine 
concentration in blood among various age groups. Age groups of 
patients in Fig 1 are shown on abscissa, and percentage of high 
TSH values in each group is shown on ordinate. Numbers of 
patients are shown within each bar. 
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Fig 3.—Head circumference among patients with Down's syndrome. Head circumference 
of patients with high thyrotropin values (open circles) and of those with normal thyrotropin 
values (closed circles) are shown separately for male (left) and female (right) patients. 
Each patient’s value is shown once, ie, at time of initial examination. Range of standard 
values, ie, fifth to 95th percentile, is ind. cated.® 


P<.001). and normal TSH groups (Fig 3) within 
The growth of head circumference margins of the standard fifth to 95th 
was compared between the high TSH percentile.” Most patients with high 
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Head circumference 
High TSH (—2.26+ 1.07 mU/L) vs 
normal subjects 
Normal TSH (— 1.49 +0.98 mU/L) vs 
normal subjects 
High TSH vs normal TSH 


High TSH (—2.08+2.48 mU/L) vs 
normal subjects 

Normal TSH (-— 1.29 +0.89 mU/L) vs 
normal subjects 


High TSH vs normal TSH 
ht 


High TSH (-— 1.49 + 1.37 mU/L) vs 
normal subjects 

Normal TSH (—0.78+ 1.0 mU/L) vs 
normal subjects 

High TSH vs normal TSH 





*Values are expressed as the mean + SD. TSH 
indicates thyrotropin concentration. All differ- 
ences are significant (P<.05). 


TSH concentrations had head circum- 
ferences below the fifth percentile, 
while patients with normal TSH levels 
were associated with values of head 
circumference between the percentile 
limits. The deviation of head growth 
was expressed as the fraction of SD 
appropriate for age and sex (Table). 
The average decrement in the high 
TSH group was significantly greater 
than in either normal children or those 
with Down’s syndrome and normal 
TSH values. The greatest growth of 
head circumference is complete by 2 
years of age; therefore, the results of 
two age subgroups were compared. A 
significantly greater delay (P<.05) of 
the head circumference was observed 
in the 2- to 4-year age subgroup with 
high TSH values. In infants with 
Down’s syndrome who were younger 
than 2 years, female infants had sig- 
nificantly smaller head circumfer- 
ences than male infants (P<.05) 
(Fig 3) (Table). 

The height of all patients was sig- 
nificantly less than normal (P<.05) 
(Fig 4) (Table). The shortness of stat- 
ure was more pronounced in the high 
TSH group and became more accen- 
tuated with increasing age. The high 
TSH group always remained shorter 
than the normal TSH group. The re- 
tardation in growth was greatest 
among female patients in the 2- to 4- 
year age subgroup (P<.05). 

The weight in patients with Down’s 
syndrome was significantly less than 
normal (Fig 5) (Table). The slower 
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Age, mo 
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Fig 4.—Height among patients with Down's syndrome. Patients are described in Fig 3. 
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Body Weight, kg 
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Age, mo 


20 
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Age, mo 


Fig 5.—Weight among patients with Down's syndrome. Patients are described in Fig 3. 


weight gain was more pronounced in 
those with high TSH values. A signif- 
icant difference in weight was found 
in the 4-month to 2-year age subgroup 
between the high TSH and normal 
TSH groups (P<.05). 

The level of blood TSH was corre- 
lated with head circumference (Fig 6), 
height (Fig 7), and weight (Fig 8) in 
the 4-month to 2-year age subgroup. 
All growth parameters correlated in- 
versely with TSH concentration. (The 
highly significant t values [when 
t=3.79 for N-—2=22, P=.001] are 
indicated in individual figures. ) 


COMMENT 


This study presents additional evi- 
dence of thyroid dysfunction, ex- 
pressed as a high TSH concentration, 
in Down’s syndrome. Two different 
populations with Down’s syndrome 
were apparent, one with high TSH 
values and the other with normal TSH 
values. The high TSH group com- 
prised mainly infants, and the number 
diminished after 4 years of age (Fig 
2). These findings are in keeping with 
those of other investigators.** Two 
further findings were observed in the 
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Head Circumference 


TSH, mU/L 


“Fig. 6. eelt between deviant 
growth of head circumference and blood 
thyrotropin (TSH) values. Patients are de- 
scribed in Fig 3. In each patient, retarded 
-growth is expressed as fraction of appropri- 
ate. standard deviation (SD) for age and 
; decrement ( — SD) or increment (+ SD) 
-on ordinate. Vertical line indicates 
‘separation between high TSH (open cir- 
cles) and normal TSH (closed circles) val- 
“ues, while horizontal line indicates fifth 
percentile. Age of patients ranged from 1 
month to 2 years. Orthogonal polynomial 
2 i indicated that dDest-fitting curve 
as a line, and t value was as indicated 
“Pe tients and Methods” section). 












K ubpapulation of the 94 patients with 
-Downs syndrome who were younger 
than 4 years: (1) the mean T, value 
“was significantly higher (P<.001) in 
the high TSH group compared with 
-the normal TSH group; and (2) the 
high’ TSH group showed more marked 
„retardation of all growth parameters 
than did the normal TSH group (Figs 
8 through 5). Correlative studies of 
5 parameters with levels of blood 
-TSH show that the higher the TSH 
value, the greater the growth retar- 
_ dation (Figs 6 through 8). 
- It-is not clear why the mean T, 
l values — were significantly higher 
among the high TSH group. Usually 
high TSH values are suggestive of 
-hypothyroidism, either incipient or 
-compensated and associated with a 
tendency toward low T, values. Phys- 
iologically, T, concentrations at birth 
are higher in the neonate, gradually 
declining during the first year of life 
to within normal adult levels. The 
thyrotropin level is elevated in the 
immediate neonatal period but returns 
to normal by the fourth day at least. 
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Height 





5 

TSH, mU/L 
Fig 7. —Relationship between 
growth in height and. blood th 
(TSH) values, Calculations and patie 
described in Fig 6. Best-t 
line, and t value was asii j 


Hence, these values could 
tion of prolongation of the 
physiologic process. _ 


Transient hypothyroidism i in the a p 
onatal period™ and high TSH levels up “4 


to 1 month of age have been de- 
seribed.* Many of the infants de- 


seribed herein presented with associ- 


ated pathologie conditions, but in none 
of them was the TSH level elevated 
beyond 1 month of age. 

Paradoxically, high or normal T, lev- 
els in the presence of high TSH values 
have been described in a heterogene- 
ous group of disorders of thyroid ^or- 
mone functions and have been termed 
inappropriate release of TSH. Pro- 
posed causes are those of peripheral 
resistance to thyroid hormone or een- 
tral disorders of TSH secretion. Pe- 
ripheral resistance to cultured thyroid 
hormone has been confirmed in fioro- 
blasts showing decreased sensitivity 
to thyroid hormone.’”"* In cytologic 
studies of patients with Down’s syn- 
drome, cell membranes are known to 
have abnormal biochemical, physio- 
logic, and receptor functions %2 
Whether these altered cell properties 
also affect thyroid hormone receptor 
function—though theoretically feasi- 
ble—has still to be proven. 


Central disorders such as hypotha- 
lamic hypopituitarism are associzted —_ 
with high TSH levels in the presence — 
of normal T, levels.” Immaturity of | 


the kopete a a pituitary yii 
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in mental functioning.” Is a high 
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B 10 
TSH, mU/L 


function is : most a n 
most active ph fas 


who have hig ot 
higher T, values, § : 
tidbit retardation in all | grow oh oi 

















hormone.” Deficiency: of serum inst 
linlike growth. factor has been di 
scribed in Down’s syndrome.” i 

Empirical thyroid supplementatio 
in Down’s syndrome with no bioch 
ical evidence of thyroid — dis 
showed no measurable. improve 


value in the presence of norma’ 
values sufficient evidence for the n 










of . thyroid supp mentation? Treat- 
yent with thyroid supplement of a 
number of infants with hypopituita- 
yism and TSH deficiency led to an 
nereased growth rate during the pe- 
riod of treatment. 


‘Until: the cause(s) of thyroid dys- 
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‘Be aavioral Predictors of Injury in School-age Children 


- Polly Bijur, PhD, MPH; Jean Golding, PhD; Mary Haslum, PhD; Matthew Eurzon, MA 


--@ The behavior of 10394 British chil- 
T dren: was related prospectively to their 
injury” history between ages 5 and 10 
a years, obt tained from parents. Aggres- 
S | ractive behaviors at age 5 
measured by subscales of 
f Child Behavior Questionnaire 
i mpleted by the parents. Multivariate 
‘techniques were used to assess the as- 
sociation between behavior and injuries 
-while controlling for social, demo- 









: : graphic, and psychological characteris- 
tics. Boys’ behavior at age 5 years was 
mo baad preceuve s of wee In 








-with teun agaression scores was 2.4 
times that of boys with low aggression 
oe S. Ovides tha found of mones 






. Op peavantive pains tailored to 
"the needs of these children. 
(AJDC 1988;142:1307-1312) 





Al everal retrospective studies have 
* identified aggression, impulsivity, 
and ` hyperactivity as correlates of 

childhood injuries. It is not possible 

to infer from these studies whether 
e behaviors are causally related to 

- ies because the report of be- 

k -havior may be biased by the previous 
occurrence of the injury, because some 

_ injuries may lead to behavioral prob- 

Jems, and because many of the social 

and familial characteristics associated 

with problem behavior are also more 
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common in children with injury hesto- 
ries. 

More recently, the problem of biased 
recall of behavior following the oceur- 
rence of injury has been addressed by 
the use of prospective designs. Two 
prospective studies have suggested 
that early infant temperament char- 
acterized as “difficult” is associated 
with increased injury risk in the pre- 
school period.®* Injuries treated ir. the 


emergency room and motor vehicle 


injuries in school-age children have 
been found to be associated with con- 
duct disorder’ and with an overall 
measure of behavioral disturbance (I. 
Barry Pless, MD, Catharine Peckham, 
MB, Chris Power, PhD, et al, unpub- 
lished data, June 1988). 

This prospective study was de- 
signed to test the following hypcthe- 
ses: (1) aggressive and overactive be- 
havior measured in early childhood 
contributes to the occurrence of inju- 
ries in the school-age period; (2) the 
association between child behavior 
and subsequent injury is independent 
of the many social and familial factors 
associated with injuries and problem 
behavior; and (3) there is a synergistic 
relationship between aggression and 
overactivity, as predicted by Mellinger 
and Manheimer’s’ exposure-coping 
model. In this theory of the injury- 
producing process, overactive behav- 
iors that increase children’s exposure 
to hazard interact with aggressive be- 
haviors that decrease children’s akility 
to cope with hazard. This interaction 
is hypothesized to produce an elevated 
risk of injury in children with doth 
types of problem behavior. 


SUBJECTS AND METHODS 
Subjects 


The subjects of these analyses were 
16394 children born in Great Britain in one 
week in April 1970, who were interviewed 
at the time of their fifth birthdays in 1975 
and again at age 10 years in 1980. They 















































were participants in a larger study, the 
Child Health and Education Study” Of 
16004 survivors of the original birth co- 
hort, 12782 children and their families 
(79.6%) were interviewed in 1975 by home 
health visitors. An additional 403 children 
born in the same week but not in the 
original cohort. were included in the 1975 
data set. ‘Of these 13135 children, 1169 
children (8.8%) were excluded from the 
injury analyses for not meeting one or more 
of the following criteria: mother present at 
the interview, family primarily English 
speaking, mother identifying her country _ 
of origin as the United Kingdom, child 
never in residential care, more than half of 
the behavioral data available, and singleton 
birth. Due to these exclusions, the results - 
are not generalizable to children from eth- 
nie and racial minorities in Great Britain. 
An additional 1572 children (11.9%) were. 
excluded because they were missing all the 
injury data or because they were not inter- z 
viewed in 1980. Families who were not 
interviewed in 1980 were somewhat mor 
likely at the time of the five-year intervi 
to have moved several times and to be 
headed by a single parent than those f 
lowed up in 1980. Children who were not 
followed up in 1980 did not have more 
injuries from birth to age 5 years, nor we 
they more behaviorally disturbed at ag: 
years than were children who were folle 
up in 1980. Thus, the final sample 
assumed to be more representative 
stable, settled portion of the popul 
than of the entire population, but not bias 
in terms of injuries or. child behavior. 


Measures 


Injuries.—Information about injuries a 
was obtained through a structured inter- 
view with the parents. When the children 
were aged 10years, the mothers were asked 
the following question: : 


Since the fifth birthday, has the child had. 
an aceident requiring medical advice and 
treatment? Please include accidents at. 
home, in school, on the road, and el 
where, accidental ingestion of. medicin 
poisons, burns/sealds, eye injuries, ne 
drowning, bad cuts, and other injuries, w 
and without unconsciousness. If yes, pleas 
state total number of accidents. a 
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Details concerning the age of the child 
when the accident occurred, where the 
accident happened, the circumstances, de- 
scription of injuries, place of treatment, 
and type of treatment were recorded for all 
accidents reported. Accidents resulting in 
more than one injury were counted only 
once; therefore, the frequency of injuries 
is equal to the frequency of reported acci- 
dents. 

Children were categorized as having no 
injuries, one or more accidents resulting in 
hospitalization of one night or longer, or 
one or more accidents resulting in an am- 
bulatory eare visit. Children with multiple 
accidents resulting in injuries, some 
treated in the hospital and others treated 
onan ambulatory care basis, were classified 
as having an injury resulting in hospitali- 
zation. 

Behavior.—In 1975, when the children 
were aged 5 years, the parents filled out 
the Rutter Child Behavior Questionnaire.” 
The responses on a random subsample of 
1912 children were factor analyzed. A six- 
factor solution with orthogonal rotation 
was selected on the basis of the face validity 
of the item clusters. Table 1 shows the 
items that make up the two subscales used 
in these analyses, aggression and overac- 
tivity. The behavioral scales were catego- 
rized into low (=25th percentile), medium 
(>25th, <90th percentile), and high (=90th 
percentile). 

The test-retest reliability and interrater 
reliability of the parent scales were as- 
sessed by the method of Rutter et al” and 
found to be 0.74 and 0.63, respectively. The 
validity of the scale was tested by compar- 
ing scores of the general population of 10- 
year-old children in the Isle of Wight with 
scores of children attending psychiatric 
clinics. Good discrimination between clinic 
and nonclinie children was achieved with 
the use of a total score of 13 or more on the 
behavior questionnaire, as only 15% of the 
boys and 8% of the girls in the general 
population had scores this high vs 70.8% of 
the boys and 66.6% of the girls who at- 
tended psychiatric clinics. 

Covariates.—Seventeen characteristics 
of the family and child were selected as 
potentially confounding variables through 
review of the literature and from the results 
of our earlier study. The set of covariates 
to be used in the analyses was selected by 
subjecting all the covariates selected for 
consideration to an ordinary least squares 
stepwise regression procedure. The final 
set of covariates included an index of soci- 
oeconomic status consisting of the Regis- 
trar General’s classification of father’s oc- 
cupation,*! mother’s occupation if no father 
figure, number of years of father’s formal 
education, and number of years of mother’s 
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Destroys belongings 
Bullies 

Fights 

Takes things 
Disobedient 
Tells lies 

Irritable 

Temper tantrums 


Table 1.—Child Behavior Subscales at Age 5 Years 


Aggression Overactivity 










Restless, cannot sit still 
Squirmy, fidgety 
Cannot settle 










Table 2.—Distribution of Children by Accident History Between Ages 5 
and 10 Years by Sex* 


% With % With =1 Accidents Resulting in 
n Injuries Hospitalization Ambulatory Care 


*\2= 214.3, df=2, P<.001. 


education, all standardized, summed, and 
set to a mean of 0 and an SD deviation of 
1; an index of housing quality consisting of 
type of accommodation (detached house, 
semidetached, apartment), ownership of 
housing (owned, rented), the health visi- 
tor’s rating of neighborhood, number of 
rooms, availability of garden or yard, and 
kitchen used for living area, summed and 
standardized to a mean of 0 and an SD of 
1; number of household moves from birth 
to age 5 years; number of children under 
age 16 years in the household; mother’s 
full-time employment; mother’s psycholog- 
ical well-being measured by Maternal Mal- 
aise Inventory”; and the number of hospi- 
talizations not related to injury. 


Data Analysis 


The bivariate associations between the 
behaviors and injuries were tested by the 
Armitage x? test for trend, and the bivar- 
iate relationships between the covariates 
and behavior were assessed by one-way 
analyses of variance and tests of the linear 
component of variance.‘ Multiple regres- 
sion was used to develop models, select 
covariates, and test interactions." A signif- 
icance criterion of .05 was used for all tests. 

Logistic regression was used to adjust 
for confounding variables, calculate the 
odds ratios and the 95% confidence inter- 
vals (CIs), and test for linear trend.'* Lo- 
gistic regression is a standard multivariate 
technique used with categorical outcomes. 
The odds ratios derived from the logistic 
regression equations are the odds of expe- 
riencing one or more injuries in one group 
(eg, those with high aggression scores) 
divided by the corresponding odds in a 
reference group (eg, those with low aggres- 





sion scores). An odds ratio of 1 indicates a 
lack of association. Mean values were sub- 
stituted for missing data on all covariates 
before inclusion in the regression models. 
The analyses were executed through the 
SPSSpe+ procedures REGRESSION, 
ANOVA, and CROSSTABS, and the 
LOGIT procedure of SYSTAT. 

There was one statistically significant 
interaction between sex and level of ag- 
gressive behavior; therefore, separate 
analyses were performed for each sex. 


RESULTS 


Boys had significantly more injuries 
resulting in hospitalization and inju- 
ries resulting in ambulatory care than 
did girls (Table 2). 

Seventy-one percent of the injuries 
were mild (eg, sprains, strains, con- 
tusions, lacerations), 15% were frac- 
tures, 10% were head injuries result- 
ing in fracture and/or intracranial 
damage, 3% were burns, and less than 
1% were severe injuries such as am- 
putations, spinal cord injuries, near- 
drownings, and ingestions. Boys had 
higher rates of head injuries, mild 
injuries, and miscellaneous severe in- 
juries than girls did, while the rates 
of fractures, burns, and ingestions 
were similar in boys and girls. 

Aggression and overactivity varied 
with the social and familial character- 
istics selected as potentially confound- 
ing factors (Table 3). Highly signifi- 
cant linear trends indicated that levels 
of aggression and overactivity were 
higher in children of low socioeconomic 
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Table 3.—Social and Familial Characteristics by Aggressive and Overactive Behavicr 
BAGES vaars (N= 10394) 


Aggression* 


Medium High 


Socioeconomic 
status (z)ł 


Housing 
Index (z)t 


No. of 
household 
moves, 
birth—5 y 


No. of 
children in 
house 


Mother 
employed 
full time 
(no, 0; yes, 1) 0.11 


Maternal 
Malaise 
Inventory 


Rate of other 
hospitalizations/ 
100 children§ 


-0.02 


-0.02 


24.64 


882.2§ 


Overactivity* 


a ae 
Ft Low Medium High Ft 


-0.34 223.6§ 


—0.28 205.1§ 


21.46 0. 3.2! 
606.68 
46.1§ 24.98 


40.23 29.96 





*Values given are means. Low indicates behavioral scores less than 25th percentile; medium, scores 25 
percentile or higher and less than 90th percentile; and high, scores 90th percentile or higher. 


tOne-way analysis of variance, test of linear trend. 
tz indicates standardized scores: mean=0; SD=1. 


§P=<.001. 
Not significant (P>.05). 
{Hospitalizations not related to accidental injury. 


Table 4.—Distribution of Children by Injury History Between Ages 5 and 10 Years by 
Aggressive and Overactive Behavior at Age 5 Years l 


Boys 


% With =1 
Injuries Resulting in 


Hospital- 
ization 


Ambulatory 
Ca 


Girls 


% With =1 
Injuries Resulting in 


Hospital- Ambulatory 
ization Care 





*Low indicates behavioral scores less than 25th percentile; medium, scores 25 percentile or higher and 
less than 90th percentile; and high, scores 90th percentile or higher. 

tx? test for linear trend, df= 1. 

+P<.001. 

§Not significant (P>.05). 

\P<.05. 


status and who lived in crowded and 
deteriorated housing, in children from 
families that moved frequently, in chil- 
dren whose mothers were employed 
full time and who were distressed and 
unhappy, and in children who had high 
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rates of hospitalizations for causes not 
related to injuries. 

The proportion of boys with one or 
more injuries resulting in hospitaliza- 
tion and one or more injuries resulting 
in an ambulatory visit increased wich 


increasing aggression and overactivity 
scores at age 5 years (Table 4). Con- 
sidering the aggression score as a 
screening test for a subsequent hos- 
pitalization for injury, the sensitivity 
of a high score on aggression in the 
boys was only 19.9%, while the speci- 
ficity of having a medium or low score 
was 87.1%. The sensitivity of a high 
score on overactivity to predict hospi- 
talization was 15.7%, and the specific- 
ity of a low or medium score was 
89.1%. 

There were small, statistically sig- 
nificant relationships between injuries 
treated on an ambulatory basis and 
both aggression and overactivity in 
girls, but girls’ injuries resulting in 
hospitalization were not associated 
with either behavioral scale. 

After control of the full set of social 
factors that were associated with both 
aggression and injuries, increasing 
levels of aggression continued to be 
associated with both types of injuries 
in boys (Table 5). While aggression 
and overactivity are interrelated, ag- 
gression in boys had an effect that was 
largely independent of its association 
with overactivity. The odds ratios de- 
creased by less than 12% and the tests 
for trend remained significant at the 
.01 level after overactivity was con- 
trolled in addition to the other covar- 
iates. 

Overactivity continued to be asso- 
ciated with both types of injuries in 
boys but not girls after control of the 
social factors, but the magnitude of 
the relationships was less than with 
aggression (Table 6). After the addi- 
tional control of aggression, the odds 
ratios became indistinguishable from 
1.0 and the tests of trend were not 
statistically significant. 

None of the tests of the synergistic 
interaction between aggression and 
overactivity met the significance cri- 
terion of .05 either in the linear re- 
gression models or in the logistic re- 
gression models. 

In 113 girls, aggression scores re- 
ported by their mothers were above 
the 90th percentile at both ages 5 and 
10 years, and 250 boys had high ratings 
at both ages. The rates of injuries 
resulting in hospitalization between 
ages 5 and 10 years were significantly 
higher in these “doubly aggressive” 
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children than in children with low 
ratings of aggression in both time 
periods (Figure). The odds ratio con- 
trasting the odds of experiencing one 
or more injuries requiring hospitali- 
zation vs having no injuries in the 
high-scoring girls within the analo- 
gous odds in the 618 girls with low 
aggression scores at both time points 
was 3.21 (95% CI, 1.06 to 9.68). The 
corresponding odds ratio for the boys 
was 4.96 (95% CI, 2.48 to 9.95). Once 
all the confounding variables were con- 
trolled analytically, the odds ratio con- 
trasting the high-scoring girls at both 
times vs the low-scoring girls on ag- 
gression was 1.36 (95% CI, 0.32 to 
5.85), and the corresponding odds ra- 
tio for boys was 4.01 (95% CI, 1.64 to 
9.82). 

We found mothers’ assessments of 
boys’ aggressive and overactive behav- 
lor at age 5 years to be predictive of 
the boys’ injury experience in the 
subsequent five years. The association 
between aggression and injuries in 
boys is consistent with the results of a 
recent prospective study of 1295 Brit- 
ish boys aged 6 to 8 years,’ in which 
conduct disorder as rated by mothers 
and teachers using the Rutter ques- 
tionnaires was related to the rate of 
boys’ injuries recorded in emergency 
room records in the subsequent 18 
months. Similarly, in a prospective 
analysis of the 1958 British Birth co- 
hort, I. Barry Pless, MD, Catharine 
Peckham, MB, Chris Power, PhD, 
et al (unpublished data, June 1988) 
found that the boys’ total Rutter score 
at age 7 years was associated with 
road traffic accidents treated in the 
outpatient department in the subse- 
quent five years, but not with road 
traffic accidents resulting in admis- 
sion to hospital. As not all of the items 
in the total Rutter score measure ag- 
gression or conduct disorder, the 1958 
data are not directly comparable with 
those of the other two studies, but 
they do suggest that there is an asso- 
ciation between overall behavioral dis- 
turbance and traffic accidents. 

The evidence that overactivity pre- 
dicts injuries is less consistent than 
that for aggression, as neither of the 
other two prospective studies (David- 
son and Taylor’ and Pless et al, unpub- 
lished data, June 1988) found a statis- 
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Boys With =1 
Injuries Resulting in 


Hospital- 
ization 


Unadjusted 
High aggression* 


Medium aggression 
Low aggressiont 
tt 


Adjusted for covariates# 
High aggression* 


Medium aggression 
Low aggressiont 
tt 





Ambulatory 
Care 


Odds Ratio 


Girls With =1 
Injuries Resulting in 


Hospital- Ambulatory 
ization Care 


4.04 1.28 
1.43 1.22 
1.00 1.00 
1.29] 2.939 


0.71 1.16 
1.23 1.17 
1.00 1.00 
0.08) 1.99** 


*Low indicates behavioral scores less than 25th percentile; medium, scores 25th percentile or higher 
and less than 90th percentile; and high, scores 90th percentile or higher. 


tReference group. 
Test for linear trend. 
§P<.001. 

Not significant (P>.05). 
{P<.01. 


# Adjusted for socioeconomic status, quality of housing, number of household moves, number of children, 
mother's employment, maternal malaise, and other hospitalizations. 


**P<:05. 


tically significant association with 
overactivity in boys. The magnitude of 
the associations between injuries and 
aggression in boys was greater than 
with overactivity in our study, and 
once the association with aggression 
was controlled, the associations with 
overactivity were not statistically sig- 
nificant. The stronger relationship be- 
tween aggression and injuries than 
between activity and injuries in our 
data and those of Davidson and Taylor’ 
may reflect better measurement of 
aggression than overactivity, as eight 
items were used to define aggression 
vs three items for overactivity. How- 
ever, an alternative explanation is that 
the risk-taking behavior and/or lack of 
impulse control associated with ag- 
gression interferes with the ability to 
avoid injury. This decreased ability to 
cope with hazard may be more salient 
than the increased exposure to hazard 
associated with high levels of motor 
activity. 

There was no evidence in this study 
to support the hypothesis of an inter- 
action between aggression and over- 
activity as predicted from the expo- 
sure-coping model. 

The associations between aggres- 
sion, overactivity, and injuries in boys 


were somewhat attenuated once other 
social and familial characteristics were 
controlled statistically. While better 
measurement of environmental haz- 
ard may have further reduced the size 
of the relationship, it is likely that 
these behaviors in boys have an effect 
that is independent of other social and 
environmental risk factors. 

It is likely that the rate of injuries 
based on parental recall over a five- 
year period is an underestimate of the 
actual rate. However, if the underre- 
porting is equally prevalent in parents 
of children with and without behav- 
ioral problems, then it should not bias 
the inferences about the relationship 
between child behavior and injuries. 
We attempted to assess whether this 
bias existed in our data by tracing the 
hospital records of 100 children with 
high levels of aggression and/or over- 
activity and parental reports of hos- 
pital admissions for injury, and a sam- 
ple of 100 children with low or medium 
levels of both behaviors who also had 
reported admissions for injuries. 
Among the 76 children with aggres- 
sive and/or overactive behavior whose 
records could be traced, 72.4% of their 
reports of admissions were validated 
by the medical record; among the 87 
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Odds Ratio 


reaa 


Boys With =1 
Injuries Resulting in 


Hospital- 


i “High ne Era 
Medium overactivity 
Low overactivityT 


~~ High overactivity* = 


Medium overactivity 1.15 
Low overactivityT 1.00 
tt 2.37# 


Ambulatory 


Girls With =1 
Injuries Resulting in 


Hospital- Ambulatory 


ization 





1.00 1.00 1.00 
3.45]| 0.324 1.589 


“Low indicates behavioral scores less than 25th percentile; medium, scores 25th percentile or higher and 
less than 90th percentile; and high, scores 90th percentile or higher. 


tReference group. 

Test for linear trend. 
§P<.01. 

\|P<.001. 

{Not significant (P>.05). 
#P<.05. 


** Adjusted for socioeconomic status, quality of housing, number of household moves, number of children, 
mother’s employment, maternal malaise, and other hospitalizations. 





nar 


Rate of Injuries Resulting in 
Hospitalization per 100 Children 


Boys 


MMW Aggressive at Ages 5 and 10 Years 
C] Not Aggressive at Ages 5 and 10 Years 





Ratings of Aggression at Ages 5 and 10 Years 
Rate of injuries resulting in hospitalization per 100 children by ratings of aggression at 


ages 5 and 10 years. 


children traced with lower levels of 
these behaviors, 79.3% of their reports 
were corroborated by the record re- 
view, a statistically nonsignificant dif- 
ference. While these findings suggest 
that there may be some difference in 
reporting of injuries, the magnitude 
of the difference is not sufficiently 
great to account for the twofold differ- 
ences in the odds of being admitted to 
hospital for injury observed in the 
boys. 
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Although the prospective design of 
this study suggests that the problem 
behaviors preceded the subsequent 
injuries in boys, the rates of injury 
from birth to age 5 years (measured 
at the same time point as the behav- 
iors) were also significantly higher in 
aggressive and overactive children 
than in children with lower levels of 
these behaviors.‘ Therefore, it is pos- 
sible that the observed associations 
between the behaviors at age 5 years 


and injuries from age 5 to 10 years 
reflect an effect of early injury on 
behavior and later injury. An analysis 
of these data, reported elsewhere, 
suggests that aggressiveness at age 5 
years has an association with injuries 
from age 5 to 10 years that is inde- 
pendent of its association with injuries 
from birth to age 5 years." Overactiv- 
ity did not have an independent asso- 
ciation once earlier injuries and ag- 
gression were controlled. 

Girls’ aggression and overactivity 
were only weakly associated with their 
subsequent injuries. Pless et al (un- 
published data, June 1988) similarly 
did not find teachers’ or mothers’ rat- 
ings of girls’ social adjustment and 
behavior at age 7 years to predict 
motor vehicle accidents between ages 
7 and 11 years. Once the potentially 
confounding social and familial factors 
were controlled analytically in our 
study, only the relationship between 
injuries treated in ambulatory set- 
tings and aggression remained statis- 
tically significant for girls. It is pos- 
sible that aggressive behavior in girls 
does contribute to their accident risk 
and that this is accurately reflected in 
the association between injuries re- 
sulting in ambulatory care and aggres- 
sion. The lack of an observed associa- 
tion with injuries leading to 
hospitalization and aggression in girls 
may be due to the relatively small 
number of girls in the high-aggression 
group (n=333) and the lower overall 
rate of injuries in girls. Thus, the 
inference that injuries requiring hos- 
pitalization are not associated with 
aggressive behavior in girls could be 
biased by the particular sample stud- 
ied. The finding that girls’ behavior 
does not predict serious injuries needs 
to be replicated before concluding that 
aggression and overactivity are not 
risk factors for girls. The fact that the 
association is weaker than it is for 
boys, however, is consistent with many 
other studies and suggests that the 
classification of high-risk girls may 
entail the identification of other char- 
acteristics that distinguish these chil- 
dren. 

A possible explanation of the 
stronger relationship between injuries 
and behavior in boys than girls is that 
boys’ behavior may be more stable 
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ver time thai i girls” 

correlation of mothers’ reports of 
gressive and overactive behavior in 
his data set over the five years was 
ger for boys than girls, the magni- 
udes were similar (eg, aggression, .47 
for boys and .42 for girls), and thus it 
is unlikely that a difference in stability 
accounts for the different associations. 
‘A second possible explanation is that 
the differences in girls’ and boys’ play 
ctivities account for the observed dif- 
ferences in the associations. In our 
ample, the girls who were aggressive 
t age 5 years engaged in significantly 
ss active behaviors such as sports 
d bicycling than did boys with even 
lowest scores on aggression. There 
also several small studies that 
idicate that girls and boys perceive 

ory stimuli differently." Salva- 

e," 18 for example, found that girls 
verestimated the speed of oncoming 
hicles and that boys underestimated 
‘speed of the vehicles in a controlled 
eld experiment. It may be that ag- 
ressive and overactive behaviors in 
irls are not important risk factors for 
uries because they are coupled nei- 
ne! with the increased exposure to 
azard of boys’ play nor with a de- 
eased ability to cope with hazard 
iat may be perceptual. 
While girls’ behavior reported at 
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age 5 years s did not predict their sub- 
sequent hospitalized injuries, girls 
who were rated by their parents as 
aggressive at both ages 5 and 10 years 
had three times the risk of injuries 
resulting in hospitalization than girls 
who had low levels of aggression at 
both time points. Although it is un- 
likely that behavior has an indepen- 
dent association with hospitalized in- 
juries in girls, persistent problem 
behavior in girls may be an indicator 
of high injury risk. 

The inference that aggressive and 
overactive behavior in boys contrib- 
utes independently to injuries oceur- 
ring in the early school years is 
strengthened by these prospective 
analyses of a large, nationally repre- 
sentative birth cohort. The public 
health implication of this finding is 
limited by the large amount of varia- 
bility of injury occurrence that is due 
to nonbehavioral factors, reflected by 
the low sensitivity of the behavioral 
measures. The bulk of injuries are 
contributed by children who cannot be 
defined as high risk because of their 
behavior; therefore, the greatest im- 
pact on the injury problem must come 
from community-wide efforts to pro- 
vide a safer environment for all chil- 
dren. 

The results of this study, however, 
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ad > Despite the importance of distur- 

inces in. plasma volume in nephrotic 
its ‘only clinically accepted 
‘of this value in common 
asma renin activity. We as- 
sed the usefulness of plasma vaso- 
‘pressin levels as an index of plasma 
volume: in patients with idiopathic ne- 
phrotic syndrome. However, since. 80% 
to 90% of arginine vasopressin circu- 
lates” bound to platelets, we measured 
vasopressin leveis in platelet-rich and 
: oor plasma. The nephrotic pa- 
n=19) had significantly higher 
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plasma volume. 
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hildhood Idiopathic Nephrotic Syndrome 


Howard Trachtman, MD, Bernard Gauthier, MB, FRACP 


of radiolabeled molecules, these meth- 
ods are less reliable in the assessment 
of plasma volume in patients with 
idiopathic nephrotic syndrome.’ 
Therefore, the principal clinical index 
that has been employed to evaluate 
plasma volume in nephrotic patients 
has been plasma renin activity 
(PRA).** However, a logical alterna- 
tive should be the measurement of 
plasma arginine vasopressin (AVP) 
levels, since secretion of this hormone 
is directly related to afferent signals 
that reflect the plasma volume status 
of patients.’ To date, only one study 
has evaluated the relationship be- 
tween plasma AVP concentration and 
the size of the effective extracellular 
fluid volume in nephrotic patients and 
it did not distinguish between platelet- 
rich plasma (PRP) and platelet-poor 
plasma (PPP).* Recently, it has been 
shown that the platelet membrane 
possesses a V,-class AVP receptor, and 
that 85% to 90% of circulating AVP is 
bound to platelets.” In light of these 
new data, we reinvestigated the rela- 
tionship between the size of the 
plasma volume in nephrotic children, 
as reflected by the PRA and AVP 
levels in PRP and PPP. Our results 
indicate a significant linear relation- 
ship between PRA and PPP AVP lev- 
els in children with idiopathic ne- 
phrotic syndrome. 


SUBJECTS AND METHODS 


Patients were eligible for inclusion in this 
study if they had idiopathic nephrotic syn- 
drome defined by (1) proteinuria, ie, levels 
of urinary protein excretion exceeding 
1 g/m?/24 h or a urine protein-creatinine 
ratio greater than 2.0 in a first-voided 
morning specimen; (2) hypoalbuminemia, 
ie, serum protein levels less than 30 g/L; 
and (3) hypercholesterolemia. The patients 
were in a state of relapse, defined as pro- 
teinuria (22 + ) by results of dipstick urinal- 
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ysis tests, for at least two weeks. None. o 
the patients were clinically ill with gastro 
intestinal tract disease, and only one pa 
tient had such severe anasarca to warran 
infusions of human albumin (25%) and fu 
rosemide infusions. The patients were no 
receiving corticosteroid or diuretic medi 
cations on the day of study. The control. 
group included children seen in the ne- 
phrology clinic for nonproteinuric: disor 
ders and laboratory technology staff and, 
volunteers. | 

Blood was drawn from the subjects after 
they had been sitting for 20 minutes, and- 
serum samples were obtained for measu 
ment of serum concentrations of sodiu 
albumin, and. creatinine, osmolality, 4 
PRA. Two addition: 1 5-mL blood sample 
were drawn into separate edetic acid pota: 
sium-anticoagulated tubes. The specime 
were centrifuged individually; the firs 
tube was spun at 180 g for 20. minutes 3 
0°C to 4°C to obtain PRP while the seco 
was spun at 950 g for 20 minutes at 0°C 
4°C to obtain PPP.’ The subjects provide 
a urine sample for measurement of osmo 
lality and protein-creatinine ratio. > 

Serum chemistry values ‘were deter 

mined using standard methods i in the 
ical chemistry laboratory. The serum 
urine osmolalities were measured usin 
vapor pressure osmometer, while urin 
protein excretion was assayed using: a C 











using commercially available. adio 
noassay kits. The PRP AVP. and PPPA 
assays each required a 2-mL sample an 
the intra-assay and interassay coefficients. 
of variations were 7% and 12%, respec: 
tively. 

The glomerular filtration rate was esti- 
mated from body length and serum creati 
nine values using standard formulas, *° Th 
platelet-associated AVP level was calci 
lated by subtracting the PPP AVP valu 
from the PRP AVP measurement, and. 
percent binding of AVP to platelets 3 
determined by dividing the platelet 
ciated AVP concentration by the PRP A 
level.’ The relationships among PRA 
PRP AVP, PPP AVP, and platelet-assoe! 















Table 1.—Laboratory Data* 


Patients With Idiopathic 
Nephrotic Syndrome (n= 19) Controls (n=7) 








Estimated GFR,t mL/min/1.73 m? 105+10 126+10 
Osmolality, mmol/kg 
Serum 285+2 290+ 1t 
Urine 507+78 891+60 
Platelet counts, x 10°/L 
Total 498 + 41 304+ 40 
Platelet-poor plasma 22+4 25+4 





*Results are reported as mean + SEM. 

tGlomerular filtration rate (GFR) is estimated using the body length-serum creatinine formulas of 
Schwartz et al? and Schwartz and Gauthier."° 

+P<.05, controls vs patients with idiopathic nephrotic syndrome. 


Patients With Idiopathic 
Nephrotic Syndrome (n= 19) Controls (n= 7) 


PRA,t ng-L-'-s~* 3.63 +0.72 


AVP, pg/mL 
Platelet-poor plasma 


Platelet-rich plasma 
Platelet associated 7.2+3.4 2.3+0.4t 
AVP binding to platelets, % 50.2+6 70.4+2.9F 


*Plasma renin activity (PRA) and arginine vasopressin (AVP) levels measured in patients with 
idiopathic nephrotic syndrome and controls. Results are reported as mean + SEM. 

tNormal range (sitting position, normal sodium diet), 0.22 to 0.61 ng-L-*s~’. 

+P<.05, controls vs patients with idiopathic nephrotic syndrome. 


1.0+0.3¢ 
3.3+0.6f 


3.2+0.6 
10.4+3.6 





Graph illustrates significant correlation between plasma renin activity and platelet-poor 
plasma arginine vasopressin levels in patients with idiopathic nephrotic syndrome. Circles 
indicate data points in individual patients. 
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ated AVP levels were assessed using the 
linear regression analysis. 

All results are reported as mean + SEM. 
The difference in means between sample 
groups were evaluated using the Student t 
test. Values of P<.05 were considered sta- 
tistically significant. This clinical study 
was approved by the Human Subjects Re- 
search Committee and informed consent 
was obtained from a parent of each child or 
the subject if he or she was old enough. 


RESULTS 


The 19 patients (12 male) with idio- 
pathic nephrotic syndrome ranged in 
age from 1 to 19 years (mean, 8.5 
years). The underlying diagnosis was 
minimal change nephrotic syndrome 
in ten, focal segmental glomeruloscle- 
rosis in seven, membranoproliferative 
glomerulonephritis in one, and con- 
genital nephrotic syndrome in one. 
Nine of the 19 patients had evident 
edema. The mean estimated glomeru- 
lar filtration rate was 105+10 mL/ 
min/1.73 m? and the value exceeded 
90 mL/min/1.73 m? in all but three 
cases (Table 1) The seven controls 
(three males) had a mean age of 15.1 
years, and all had a normal glomerular 
filtration rate. While the controls were 
older than the patients, age has no 
effect on platelet AVP levels.” The total 
platelet counts tended to be higher 
and the urine osmolality lower in the 
patients with the idiopathic nephrotic 
syndrome compared with controls. Se- 
rum osmolality was significantly lower 
in the nephrotic patients, although the 
mean value was within the normal 
range (patients with the idiopathic 
nephrotic syndrome vs controls, 
285+2 vs 290+1 mmol/kg; P<.05). 
The urine protein-creatinine ratio was 
15.4+3.4 and the serum albumin con- 
centration was 20+2 g/L in the ne- 
phrotic patients. 

The patients with idiopathic ne- 
phrotic syndrome had elevated AVP 
levels in PPP and PRP samples com- 
pared with controls (3.2+0.6 vs 
1.0+0.3 pg/mL, P<.05; and 10.4+3.6 
vs 3.3+0.6 pg/mL, P<.05, respec- 
tively) (Table 2). Based on earlier work 
on platelet AVP levels in adults, it is 
unlikely that the differences in platelet 
AVP levels in our patients were the 
consequence of the observed differ- 
ences in total platelet counts.” The 
calculated platelet-associated AVP 
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levels were thus elevated in nephrotic 
patients compared with controls. In 
contrast, the percent binding of AVP 
to circulating platelets was signifi- 
cantly reduced in nephrotic patients 
(50.2% +6%) when compared with 
controls (70.4% + 2.9%, P<.05). There 
were no significant differences in any 
-of the measured AVP levels among 
‘those patients with or without edema. 
There was no significant linear rela- 
tionship between the PRA and PRP 
AVP levels (P>.8) or platelet-associ- 
ated AVP levels (P>.5) in the ne- 
: ients. However, PRA was 
ntly correlated with the PPP 
_ AVP levels (r= .88, P<.001) (Figure). 
“No other significant correlations be- 
tween PPP AVP levels and the urine 
-protein-creatinine ratio (P>.2) or se- 
-rum albumin concentration (P>.3) 
‘were demonstrable in the patients 
with nephrotic syndrome. 


COMMENT 


In this study, we performed simul- 
taneous measurements of PRA and 
o PPP AVP. and PRP AVP levels and 
~ have shown that there is no correlation 
vels of PRP AVP or platelet- 
AVP and PRA; however, 
-there is a highly significant correlation 
-between the PPP AVP level and PRA. 
. These results indicate that plasma 
AVP levels can be used as a clinical 
index to evaluate the extracellular 
- fluid volume size in patients with idi- 
_ opathic nephrotic syndrome, provided 
- careful attention is paid to sample 
collection and preparation. 
< -Certain limitations about our data 
o Should be recognized at the outset. We 
have not measured the blood volume 
of the effective plasma volume di- 
rectly. Instead, we have relied on the 
-PRA as an indirect index of the volume 
status in our nephrotic patients. Fur- 
thermore, while the relationship be- 
tween PRA and PPP AVP levels is 
statistically significant, some varia- 
tion in the data exists, so that while 
16 of 19 PRA determinations were 
abnormally high, only 11 of 19 PPP 
AVP concentrations were elevated. 
Nevertheless, despite these short- 
comings, we believe our conclusions 
are justified. 
Under most circumstances, the 
plasma AVP concentration fluctuates 
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in response to alterations in serum 
osmolality or plasma volume.’ In all of 
the nephrotic patients, the serum os- 
molality was within the normal or low- 
normal range and the mean value for 
the group was less than that observed 
in the control counterparts. Thus, it is 
likely that the range in PPP AVP levels 
in the patients with idiopathic ne- 
phrotic syndrome reflects variability 
in the effective filling of the vascular 
tree. A decrease in the circulating 
blood volume in excess of 10% is usu- 
ally considered the threshold to stim- 
ulate AVP synthesis and release." 
Such severe volume contraction may, 
in fact, have been present in some of 
our patients. Alternatively, the rela- 
tionship between plasma volume size 
and AVP secretion may be distursed 
in patients with the syndrome, allow- 
ing increased secretion of AVP at more 
modest perturbations in the plasma 
volume. The data of Usberti et al® 
indicate that in adults with idiopacthic 
nephrotic syndrome, there are signif- 
icant inverse relationships between 
directly measured blood volume and 
plasma vasopressin levels, and PRA in 
the basal state. These findings sup- 
port our use of the PRA as an index 
of the effective plasma volume in pa- 
tients with idiopathic nephrotic syn- 
drome. However, in contrast to our 
results, these investigators could not 
demonstrate a direct correlation be- 
tween plasma AVP levels and PRA. It 
is possible that this was a consequence 
of their failure to discriminate be- 
tween PRP AVP and PPP AVP coneen- 
trations. 

There is some debate as to the ac- 
curacy and value of PRA determina- 
tions in evaluating plasma volume in 
nephrotic patients. Thus, contrary to 
the expectation that all nephrotic pa- 
tients would have elevated PRA, fully 
67% of adult patients have normal or 
low PRA.*42 In our patients with 
idiopathic nephrotic syndrome in ne- 
phrotic patients, 84% (16/19) did kave 
elevated PRA. It is likely that the 
variability in PRA is a consequence of 
a summation of different mechanisms 
that are involved in the pathogenasis 
of edema in idiopathic nephrotic syn- 
drome, ie, hypoproteinemia leading to 
underfilling of the vascular tree and 
primary renal sodium retention caus- 
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ing overfill of the effective extracellu- 
lar fluid volume.’*"*" The wide range 
of PPP AVP concentrations observed 
in our patients, from normal to ex- 
tremely elevated levels, parallels the 
spectrum of measured values for PRA. _ 
This indicates that the size of the 
plasma volume in nephrotic patients . 
can vary significantly and lends sup- — 
port to this integrative hypothesis | 
about the pathogenesis of edema in 
idiopathic nephrotic syndrome. aa 
The role of the V,-class AVP recep- 
tor on the platelet remains unclear. It 
is possible that the number of recep- — 
tors or their binding affinity is modi- - 
fied by nephrotic serum milieu. This - 
might explain the lower percent bind- 
ing of AVP to platelets. Further stud- 
ies will be needed to clarify these 
points and to determine whether the 
enhanced circulating free AVP concen- 
trations result in alterations in other 
AVP effector mechanisms, such- 
blood pressure control in nephrotic 
patients. For example, the lower urine 
osmolality observed in the nephrotic 
patients, despite significantly higher 
PPP AVP levels, may be a consequence 
of down regulation of the vasopressin 
receptor in the cortical collecting tu 
bule in the kidney.“ 
Since the half-life of circulating AVE 
is in the range of ten to 20 minutes 
the PPP AVP level represents the fre 
AVP concentration. Therefore, it pro 
ably reflects the minute-to-minu 
AVP release from the posterior pitui- 
tary gland and may provide a better 
measure of plasma volume status . 
the time of clinical evaluation thi 
simultaneously measured PRA. | 
contrast, the PRP determination ma 
serve as an integrated measure of AV 
secretion in response to plasma vol- 
ume disturbances during the lifetime 
of the circulating platelets, ie, the | 
preceding eight to ten days. In this ~ 
manner, the PRP AVP determination | 
may be analogous to the hemoglobin _ 
A, measurements in diabetic patients — 
in offering a glimpse into the recent _ 
past in evaluating the plasma volume | 
status of patients with idiopathic ne- — 
phrotic syndrome. In support of this © 
proposal, we noted that in one patient — 
who received an albumin and furosem- 
ide infusion for treatment of severe > 
anasarca, there was a prompt fall in 
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sis,” and the altered percent binding 
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CONCLUSION 


We have shown that plasma AVP 
levels, as a measure of plasma volume 
in patients with idiopathic nephrotie 
syndrome, correlate well with the 
PRA, provided the AVP determina- 
tions are done in PPP samples. The 
determination of platelet-associated 


References 


Plasma and platelet vasopressin in essential hy- 
pertension and congestive heart failure. Hyper- 
tension. 1983;5(suppl 1):1129-1138. 

8. Bichet DG, Arthus MF, Barjon JN, et al: 
Human platelet fraction arginine-vasopressin: 
Potential physiological role. J Clin Invest 
1987;79:881-887, 

9. Schwartz GJ, Haycock GB, Edelman CM Jr, 
et al: A simple estimate of glomerular filtration 
rate in children derived from body length and 


plasma creatinine. Pediatrics 1976;58:259-266. 


= 10. Sehwartz GJ, Gauthier BG: A simple esti- 
mate of glomerular filtration rate in adolescent 
boys. J Pediatr 1985;106:522-526. 

ll. Baylis PH: Posterior pituitary function in 


health and disease. Clin Endocrinol Metaboli 


1983;12:747-770. 

12. Brown EA, Markandu ND, Sagnella GA, 
et al: Evidence that some other mechanism other 
than the renin system causes sodium retention in 


in Other AMA Journals 


ARCHIVES OF OPHTHALMOLOGY 


-Platelet Vasopressin Levels—Trachtman & Gauthier - 


“ayndeomé a: 






levels of 24-hour w urinary sodium ex- : ee 
cretion or standardize the patient’s — 
position during blood sampling. 


Gungor Karayalein, MD, a atid Gafil Rottendor 
fer performed the measuremen of. platelet 
counts in the PRP and PPP. sample: Barbara 
Ho provided expert assistance in the pr yaration 
of the manuscript. a 








nephrotic syndrome. Lancet 1982:2:1237-1240. 
13. Brown EA, Markandu ND, Sagnella GA, 


et al: Sodiam retention. in nephrotic syndrome i is. che 


due to an intrarenal defect: Evidence from ste- 
roid-induced. remission. Nephron 1985:39:290- 
295. 

14. Handelmann GE, Sayson SC: Neonatal 
exposure to ‘vasopressin decreased vasopressin 
binding sites in the. adult kidney. Peptides 
1984:5: 1217-1219. 

15. Share L, Kimura T, Matsui K, et al: Me- 
tabolism of vasopressin, Fed Proc 1985:44:59-61. 

16. Ingram GIC, Brozovic M, Slater NGP: g 
Bleeding Disorders: Investigation and Manage- 
ment, ed 2, Boston, Blackwell Scientific Publica- . 
tions Inc, 1982, p 165. 

17. McVicar MI, Chandra M, Margouleff D, 
et al: Splenic hypofunction i in the nephrotic syn- 
drome of childhood. Am J Kidney Dis 1986;7:395- 
401. 


Upper Eyelid Crease Surgical Approach to Dermoid and Epidermoid Cyata 
in Children 


Jan W. Kronish, MD; Richard K. Dortzbach, MD (Arch Ophthalmol 1988: 106: 1625- 
1627) 

















Danazol for Children With Immune Thrombocytopenic Purpura : 


Marc E. Weinblatt, MD; Joseph Kochen, MD; Jorge Ortega, MD 













en patients with steroid-dependent 
refractory immune thrombocytopenic 
jura were treated with danazol in an 
prove their platelet counts. 
children exhibited an 
response to the drug, 
eving a complete, unmain- 
mission. Two others were able 
: /@ their prednisone doses tapered 
with a resultant disappearance of ste- 
roid-induced adverse effects. No signif- 
-icant adverse effects of danazol were 
‘noted. Danazol seems to be effective in 
‘the treatment of children with immune 
thrombocytopenic purpura and would 
warrant additional studies to determine 
_ its proper role in the management of this 
common pediatric ailment. 
` (AJDC 1988;142:1317-1319) 









mmune. thrombocytopenic purpura 
-= (TP), a common problem seen 
aghout the pediatric age range, 
ly presents as easy bruisability 
: cent onset with a low platelet 
; count. The disorder is usually benign 
and self-limited with a spontaneous 
resolution within a period of weeks to 
, months. 
-Because ofthe overwhelmingly good 
ook for childhood ITP, controlled 
ies to demonstrate statistically 
‘significant differences between alter- 
rapies have been impossible 
rm and treatment has re- 
“controversial. Most hematolo- 
ists would agree that treatment is 
ted for the symptomatic, 
ng child, with corticosteroid use 
by far, the largest experience. 

J child who goes on to develop a 
- chronie form of ITP, many treatments 
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with varying degrees of success have 
been in use, including steroids; sple- 
nectomy, immunosuppressive azents, 
vincristine sulfate, and high-dese in- 
travenous (IV) gamma globulin. 

During the past few years there has 
been some initial success in the treat- 
ment of adult patients with ITP using 
danazol, an attenuated androgen. +° We 
report our experience with danazol 
therapy in several symptomatic chil- 
dren with refractory, steroid-depend- 
ent, and/or chronic ITP. 


PATIENTS AND METHODS 


Patient characteristics are presented in 
the Tabie. All children had clinical findings 
typical of ITP with severe thromboetope- 
nia and increased megakaryocytes ir. bone 
marrow. All patients were initially treated 
with prednisone (1.5 to 2 mg/kg/d) and 
either were poorly responsive or steroid 
dependent with hemorrhagic symptoms re- 
curring with lowering of steroid doses. Two 
children, patients 1 and 8, exhibited nota- 
ble adverse effects from prednisone before 
initiating danazol treatment; therapy was 
begun because of an inability to wean them 
from the steroids without a fall in their 
platelet counts and return of spontaneous 
hemorrhage. One child (patient 8) had an 
underlying autoimmune disorder with a 
positive fluorescent antinuclear antibody 
in a “speckled pattern,” suggestive of a 
mixed connective tissue disorder. Another 
child (patient 9) was found to have an 
underlying human immunodeficiency virus 
infection, transmitted transplacer.tally 
from her drug-abusing mother. In adcition 
to prednisone some patients received orior 
therapy that included high-dose intrave- 
nous gamma globulin, azathioprine, sple- 
nectomy, or plasmapheresis in an attempt 
to raise their platelet counts. 

Danazol therapy was begun at a dosage 
of 20 to 30 mg/kg/d in divided doses and 
was escalated in older patients up to a 
maximum of 800 mg/d. Liver function tests 
were performed prior to beginning ardro- 
gen therapy and periodically during treat- 
ment. Patients receiving concurrent pred- 
nisone therapy were weaned off of their 
medications after achieving a response to 
danazol, following which the danazol dose 
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their platelet counts remained greater i 





































was also tapered, as allowed by each p 
tient’s symptoms and platelet cow 
Treatment with medication was ultimat 
discontinued in responding patients. 


75 x 10°/L for a period of several weeks: wit 
minimal every-other-day doses. 


RESULTS 


As can be seen from the Table, nine 
of ten patients in this trial exhibi 
improvement in their platelet © 
after the addition of danazol. Pa 
response time varied from one w 
to one month. The platelet respon 
of four patients are shown in the I 
ure. Most patients receiving cone 
itant steroid therapy could be weani 
off steroid treatment entirely. No live 
function abnormalities or other re- 
markable adverse effects were noted 
in any of the patients. Two of 
adolescents noted a mild exacerbat 
of preexisting acne that resolved 
discontinuation of treatment wit 
medication. Patient 8, who ex 
enced heavy menstrual bleedin 


sions before the administr ration 
danazol, has remained amenorr! 
since the addition of danazol to 
steroid regimen. One patient (pat 
1) responded well to danazol ther 
and was able to tolerate a lowe’ 
of alternate-day pret 

could not be weaned off his mec 
regimen entirely and ult mately. 
derwent a successful splenector 
Two patients (patients 9 and 10) iz 
tially responded well to danazol the 
apy but rapidly became refractor 
they remain thrombocytopenic d 
spite continued treatment 
gamma globulin infusions. The poore 
response was seen in a child (pati 
6) whose platelet. count transient 
rose to 35 x 10°/L and whose condi 
has remained refractory to prednisone 
therapy, gamma globulin treatment, 
and splenectomy and remains severely 
thrombocytopenic. 











Patient/Age at 
Presentation, y/ 
Sex 


4/17/F 


6/7/M 


7/13/M 


8/14/F 


9/22/F 
10/9/M 


Platelet 
Platelet 
Count on 
Presentation, 
x 10°/L 


Steroids, 
x 10°/L 


*Receiving concurrent steroid therapy. 

tPrior splenectomy and azathioprine therapy. 
Prior therapy with gamma globulin. 

§Prior therapy with azathioprine, gamma globulin, splenectomy, and plasmapheresis. 
Mixed connective tissue disorder. 
{Prior gamma globulin therapy, human immunodeficiency virus. 


250 
225 
200 
175 


150 


Platelet Count x 109/L 
O 


=100 -75 -50 -25 0 


— Patient 4 


1318 


Platelet response to danazol. 


--- Patient 2 
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Time to 


Starting Preceding 


Danazol 
Therapy, 
mo 


25 50. 75 


Platelet 
Count 


Danazol 
Therapy, 
x 10°/L 


— Patient 1 


Time to 
Response, 
wk 





Platelet 


Length 
of Time 


Response’ Receiving 


to Danazol, 


x 10°/L 





100 125 150 175 200 
No. of Days Receiving Danazol 


— - Patient 8 


Danazol, 
mo 


Splenectomy; platelet count 
>600 x 10°/L after 16 mo 


Platelet count 280 x 10°/L 
after 38 mo with no 
medications 


Platelet count >200 x 10°/L 
after 28 mo with no 
medications 


Platelet count >200 x 10°/L 
after 36 mo with no 
medications 


Platelet count >200 x 10°/L 
after 36 mo with no 
medications 


Thrombocytopenic 
after splenectomy 


Platelet count >425 x 109/L 
after 21 mo with no 
medications 


Asymptomatic with 
danazol; prednisone dose 
tapered 


Thrombocytopenic 
Thrombocytopenic 


COMMENT 


Immune thrombocytopenic pur- 
pura, which is a fairly common pedi- 
atric ailment, is typically uncompli- 
cated with no serious bleeding and 
spontaneously resolves within a few 
months of onset. Patients with notable 
bleeding will usually respond to ste- 
roid therapy, although when and under 
what circumstances to use prednisone 
treatment remain controversial. For 
the refractory patient still having 
hemorrhagic manifestations, many 
therapies have been used over the 
years with splenectomy being the 
most widely used and successful treat- 
ment.*®? 

In hopes of avoiding splenectomy 
with the inherent risk of overwhelm- 
ing sepsis from encapsulated organ- 
isms, several different medical treat- 
ments are used. One of the most recent 
therapies that has received much at- 
tention is that of high-dose IV gamma 
globulin.*"! The presumed mechanism 
of action is a competitive block of the 
site of uptake of the antibody-bound 


Thrombocytopenic Purpura—Weinblatt et al 





platelet by gamma globulins.*** After 
some initial enthusiasm for this ap- 
proach, we and others have found this 
treatment not to be as effective as 
hoped the Eons of most pent 









teroid pears show 
from the infusions. 12.18 One 


- hrombosis, 8 gravee 
1 transmission of non-A, 
i epatitis™ 49 have shown this 
g treatm ent to be far from benign. Fi- 
nally, the expense of high-dose IV 
- gamma globulin therapy as well as the 
need for IV infusion has made this 
type of treatment less acceptable for 
many children and their families. 
Other therapies used over the years, 
- including a variety of immunosuppres- 
sive agents (such as azathioprine and 
cyclophosphamide) and other cyto- 
: toxic medications (vincristine and col- 
c hicine), have fallen into disfavor be- 
cause of a Jack of efficacy, and this has 
_ stimulated a search for newer treat- 
ments that might be able to avoid 
splenectomy. Cyclosporine has had 
` limited success in some patients,” and 
more recently, the use of IV Rh,(D) 
- immune globulin has shown promise 
in refractory patients and is undergo- 
ing clinical trials.” 

Danazol, an attenuated androgen, 
-has recently received attention for 
„treatment of a number of disorders, 
-including hemophilia A2% and auto- 
| immune hemolytic anemia.” There 
_ have been several reports of improve- 
` ment in platelet counts in adults with 
~ chronic ITP. The presumed mecha- 
~ nism of improvement is through a de- 
crease in the number of monocyte- 
binding sites for monomeric IgG (Fe 
receptors) that decreases the number 
of binding sites for antibody-bound 
platelets and, thus, their removal from 
_ the vascular system.* Another hypoth- 
esisis that the improvement in platelet 
counts is mediated by a restoration of 
- suppressor T-cell function and a sub- 
sequent decrease in antibody produc- 
tion,*?’ although Schreiber et al 
found no notable change in the level of 
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platelet-associated IgG. In addition, 
danazol binds to steroid-binding glob- 
ulin, thereby displacing and freeing 
active hormones, enhancing their ac- 
cess to other tissues. This could ac- 
count for the synergistic action of 
glucocorticoids and danazol observed 
in our patients, as well as those cf Ahn 
et al.! 

In the absence of any well-controlled 
study of therapy for refractory, ste- 
roid-dependent, or chronic childhood 
ITP, there will continue to be centro- 
versy and confusion regarding the 
best mode of individualized treatment 
for the patient. While our approach is 
still conservative in nature, initially 
administering prednisone because of 
its long history of safety and efficacy, 
for patients who are steroid dependent 
or who fail to respond and are symp- 
tomatic (usually with platelet counts 
<35 x 10°/L), we would only then seek 
to use an alternative therapy. Our 
promising results in this small group 
of patients, coupled with the lack of 
notable adverse effects of danazol, 
would make this an attractive addition 
to the therapeutic choices available for 
ITP. Prospective studies comparing 
the relative cost-effectiveness o? dan- 
azol vs high-dose gamma globulin or 
splenectomy will be necessary to help 
clarify the future role of this treat- 
ment. 


Jeffrey Lipton, MD, Chief of Pediatrie Hema- 
tology at Mount Sinai Hospital, New York, and 
Philip Scimeca, MD, contributed patients for this 
study. 
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id The need and indications for neo- 
‘ton (ECMO) are Controversial The 
‘need for ECMO in two New England 
states was studied through a review of 
deaths due to respiratory failure in near- 
and full-term infants. Vermont averaged 
2.4 and Maine averaged 7.4 deaths an- 
nuaily. Neither state demonstrated suf- 
ficlent respiratory deaths to establish 
‘ECMO capability. The number of “poten- 
tial” ECMO candidates, based on pub- 
fished selection criteria, was studied, 
and the applicability of criteria was eval- 
vated. A two-year review revealed 16 
potential candidates from Maine and 19 
from Vermont. No criterion accurately 
identified nonsurvivors of conventional 
ventilatory therapy. Only one criterion In 
-one institution demonstrated an asso- 
ciation with chronic lung disease. The 
data demonstrated that published ECMO 
‘selection criteria were not applicable in 
different populations. 

(AJDC 1988;142:1320-1324) 


xtracorporeal membrane oxygen- 

ation (ECMO) is a technique of 
extrathoracic cardiopulmonary by- 
pass utilized in the treatment of severe 
respiratory failure in near- and full- 
term neonates whose conditions are 
not improving with maximal medical 
and conventional ventilatory therapy. 
The enthusiasm for ECMO has evolved 
‘based on collected experiences and 
survival statistics since its introduc- 
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_ ECMO: Regional Evaluation of | 
Need and Applicability of Selection Criteria 


i Cynthia H. Cole, MD; Elizabeth Jillson, MD; Dale Kessler, MD 


tion for use in neonates in 1975.23 As 
of June 1988, 49 medical centers have 
established ECMO programs. Among 
1610 patients treated with ECMO, the 
survival rate is reported to be 82%.* 

Respectful criticism is directed at 
the fact that ECMO has been widely 
accepted before rigorous, prospective, 
scientific scrutiny addressing the 
need, indications, efficacy, and se- 
quelae.*”° The only published prospec- 
tive, randomized trial? has been sub- 
ject to much criticism.** The real need 
for ECMO may, in fact, be less than 
the perceived need. 

We conducted an ECMO feasibility 
study in two northern New England 
states (Vermont and Maine). The three 
purposes of this retrospective study 
were (1) to assess the need for ECMO 
within the two states; (2) to determine 
the number of “potential” ECMO can- 


didates from each state’s tertiary in- ne larg 
tensive care nursery (ICN) (Medical states,1952 
Center Hospital of Vermont [MCHV], 

Burlington, and Maine Medical Center — 


[MMC], Portland) based on published 
ECMO patient selection criteria!*“!; 
and (3) to evaluate the ability of pub- 


lished ECMO criteria to identify ace 


curately the patient who w 








survive conventional ventilatory man- 


agement or the patient who would 
develop chronic lung disease within 


the patient population of MCHV and E TEE 


MMC. 


METHODS AND PATIENT 
SELECTION 
Determining Regional Need 
for ECMO 


~The need for ECMO in each state. was 
determined in terms of the occurrence of 
neonatal deaths due to respiratory failure 
in near- (>34 weeks’ gestation) and full- 
term infants. Neonatal deaths due to res- 
piratory failure provided an index as to the 
number of patients who failed conventional 


therapy within each of the two states. The 
data were obtained through linked birth- 
death vital statistic records of the states of 
Maine and Vermont from 1981 through 
1985. From these data, we computed the 
average annual death rate due to respira- 
tory failure for this population of neonates | 
in each of the two states. » 


Determining Number fof 
Potential ECMO Candidates 


We reviewed the charts of all patients 
admitted to each of the two tertiary ICNs. 
From this two-year retrospective review, 
we chose subjects according to the eligibil- 
ity and exclusion criteria in Table 1. These 
criteria are generally accepted among 
many ECMO centers, 15222 

A patient qualified as a potential ECMO 
candidate if the patient met at least one of 
six x specific ECMO respiratory criteria af- 

r on aximal conventional venti- 
luring the first six days of 
The six selected ECMO 
: of criteria from two 
LO enters i in the United 














A patient wa aai to receive max- 


“imal conventional therapy if he/she re- 


quired at least a fraction of inspired oxygen 
of 1.00 and intermittent mandatory venti- 
lation (IMV) of 60. breaths/min. 


Assessment of ECMO Respiratory 


Selection Criteria to Identify 
Accurately Nonsurvivors or 
Survivors. With Chronic 

Lu p Diaan 





sel ett peloton criterion was s individ- 


ually evaluated with respect to its associa- 
tion with survival vs mortality and- chronic 
lung disease vs no chronic lung disease. 
Chronic lung disease was defined as a 
requirement for supplemental oxygen for 
28 days or more since birth. We used the 
two-tailed Fisher's exact test to analyze 
the data statistically. 
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Table 1.—ECMO Study Patient 
Selection* 


Patient Selection Criteria 


Eligibility criteria 
Birth weight, >2 kg; gestational age, 
>34 wk 
Postnatal age, <7 d 
Respiratory failure requiring maximal 
ventilatory assistance (Fio; = 1.00; IMV 
>60 breaths/min) 
Exclusion criteria 
Any chromosomal, congenital, or central 
nervous system abnormalities incom- 
patible with life 
Evidence of any major coagulopathy 
Evidence of intracranial hemorrhage 
more extensive than subependymal 
hemorrhage 


*ECMO indicates extracorporeal membrane 
oxygenation; Fio,, fraction of inspired oxygen; 
and IMV, intermittent mandatory ventilation. 


RESULTS 
Need for ECMO in States of 
Vermont and Maine 


Thirty-seven and 12 resident neo- 
natal deaths due to respiratory failure 
in near- or full-term infants occurred 
in Maine and Vermont, respectively, 
from 1981 through 1985. This was an 
annual average of 7.4 (Maine) and 2.4 
(Vermont) deaths for this five-year 
period. The average annual death rate 
due to respiratory deaths in infants 
greater than 34 weeks’ gestation was 
0.3 deaths per 1000 livebirths in Ver- 
mont and 0.5 deaths per 1000 live- 
births in Maine. 


Potential ECMO Candidates at 
MCHV and MMC 


Fifty-four of 697 total ICN admis- 
sions to MCHV and 77 of 834 total 
ICN admissions from MMC met our 
inclusion criteria for the study. During 
the two-year study period, 19 of 54 
study subjects from MCHV and 18 of 
77 study subjects from MMC met at 
least one ECMO respiratory criterion 
after requiring maximal conventional 
ventilation during the first six days of 
life. Therefore, during the two-year 
period, the published ECMO respira- 
tory criteria identified an average nine 
to ten patients per year in each medi- 
eal center who would theoretically 
qualify as ECMO candidates (Figure). 


Outcome of ECMO Candidates and 
Applicability of ECMO Criteria 


Fifteen (79%) of 19 ECMO candi- 
dates from MCHV survived with max- 
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Table 2.—ECMoO Respiratory Selection Criteria* 


Respiratory Selection Criteria 


Acute deterioration: Pao,, <40 mm Hg x 2 h and/or pH <7.15x2h 
Unresponsiveness: Pao,, <55 mm Hg and pH <7.4x3h 
Barotrauma (any 4 of 7 indications simultaneously): 


Pulmonary interstitial emphysema 
Pneumothorax 
Pneumomediastinum 
Pneumoperitoneum 
Subcutaneous emphysema 
Persistent air leak x 24 h 
MAP, >15 cm H,O 


AaDo,: either =>610 x 8 consecutive h or =605 x 4 consecutive h with PIP =38 cm H,O 
{AaDo, = 713 x Fio, — Paco,/R + [Paco, x Fio, x (1 — R)/R] — Pao,} 
Diaphragmatic hernia: Pao,, <80 mm Hg on Fio,, >0.8, after honeymoon period 


Ol (MAP x Fio, x 100/postductal Pao,) 
Ol, >25<40 
Ol =40 





*Data adapted from Ortiz et al,’ Bartlett et al,* and Miller et al.» ECMO indicates extracorporeal 
membrane oxygenation; Pao,, arterial oxygen pressure; MAP, mean airway pressure; AaDo,, alveolar- 
arterial oxygen gradient; PIP, peak inspiratory pressure; Fio,, fraction of inspired oxygen; Paco,, arterial 
carbon dioxide pressure; R, respiratory quotient; and Ol, oxygenation index. 


Medical Center Hospital of Vermont 


Maine Medical Center 


697 Total Intensive Care 834 
Nursery Admissions 


(January 1985 to December 1986) 


No. of Eligible Patients 


ECMO “Qualifiers” 18 


15 (79%) 
Survived 


ie 


11 (73%) 4 (27%) 
NoCLD CLD 


4 (21%) 
Died 


“2 


Transferred 
for ECMO 


ae 6 \ 
9 (56%) 7 (44%) 
Survived Died 


ae 


4 (44%) 5 (56%) 
No CLD CLD 





Outcome of eligible patients. ECMO indicates extracorporeal membrane oxygenation; 


CLD, chronic lung disease. 


imal conventional ventilation. Eleven 
(73%) of the 15 survivors had no 
chronic lung disease. Sixteen of 18 
patients from MMC were managed 
solely with maximal conventional ven- 


tilatory therapy. Nine (56%) of the 16 
patients survived, and four (44%) of 
the nine survived without chronic lung 
disease. Two of the 18 MMC ECMO 
candidates (both with congenital dia- 
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Table 3 —MCHV Association of Individual ECMO Criteria With Survival 


No. (%) of Patients 


Met Criteria 


ECMO Criteria 
Acute deterioration 
Unresponsiveness 
Barotrauma 


AaDo, (=610x8h 
or =>605x4h 
[with PIP =38 cm 
H,O}) 


Diaphragmatic hernia 


Oxygenation index 
>25<40 


=40 


Survived 
7/8 (87.5) 
11/12 (91.7) 
1/3 (33.3) 


8/11 (72.7) 
0/1 (0) 


2/3 (66.7) 
11/14 (78.6) 


1/8 
1/12 (8.3) 


2/3 


3/11 (27.3) 


1/1 


1/3 





3/14 (21.4) 


Did Not Meet Criteria 


Survived 
8/11 (72.7) 
4/7 67,1) 
14/16 (87.5) 


Died 
3/11 (27.3) 
3/7 (42.9) 
2/16 (12.5) 


Died 
(12.5) 


(66.7) 


1/8 
0/0 


7/8 (87.5) 
0/0 (0) 


(12.5) 


(100) (0) 


(33.3) 13/16 (81.3) 


4/5 (80.0) 


3/16 (18.8) 
1/5 (20.0) 


*MCHV indicates Medical Center Hospital of Vermont; ECMO, extracorporeal membrane oxygenation; 
AaDo,, alveolar-arterial oxygen gradient; and PIP, peak inspiratory pressure. 


tTwo-tailed Fisher's exact test. 


Met Criteria 


—_—_—_ 


Survived 
4/10 (40) 
6/9 (66.7) 
3/4 (75) 


ECMO Criteria 
Acute deterioration 
Unresponsiveness 
Barotrauma 


AaDo, (=610 «8h 
or =605x4h 
[with PIP =38 cm 
H20)]) 


Diaphragmatic hernia 


8/15 (53.3) 
0/2 (0) 


6/10 (60) 


3/9 
1/4 


7/15 (46.7) 


2/2 





No. (%) of Patients 


Did Not Meet Criteria 


r 


Survived 
5/6 (83.3) 
3/7 (42.9) 
6/12 (50) 


Died 
1/6 (16.7) 
4/7 (57.1) 
6/12 (50) 


Died 


61 
.58 


(33.3) 
(25) 


1/1 
0/0 


(100) 


(100) (0) 


*MMC indicates Maine Medical Center; EMCO, extracorporeal membrane oxygenation; AaDo., 
alveolar-arterial oxygen gradient; and PIP, peak inspiratory pressure. 


tTwo-tailed Fisher’s exact test. 


Met Criteria 


No CLD 
6/7 (85.7) 
8/11 (72.7) 
1/2 (50.0) 


ECMO Criteria 
Acute deterioration 
Unresponsiveness 
Barotrauma 


AaDo, (=610x8 h 
or 2605x 4 h 
[with PIP =38 cm 
H,0)) 


Oxygenation index 
>25<40 


=40 


6/9 (66.7) 


1/2 (50.0) 
8/12 (66.7) 


CLD 

1/7 (14.3) 
3/11 (27.3) 
1/2 (50.0) 


3/9 


1/2 
4/12 (33.3) 





(%) of Patients 
Did Not Meet Criteria 


CLD 
4/9 (44.4) 
2/5 (40.0) 
4/14 (28.6) 


No CLD 
5/9 (55.6) 
3/5 (60.0) 
10/14 (71.4) 


2/7 (28.6) 


(33.3) 5/7 (71.4) 


4/14 (28.6) 
1/4 (25.0) 


(50.0) 10/14 (71.4) 


3/4 (75.0) 


*MCHV indicates Medical Center Hospital of Vermont; ECMO, extracorporeal membrane oxygenation; 
CLD, chronic lung disease; AaDo,, alveolar-arterial oxygen gradient; PIP, peak inspiratory pressure. 


tTwo-tailed Fisher's exact test. 


phragmatic hernia) were referred for 
ECMO therapy to another medical 
center. One of the two survived ECMO 
intervention (Figure). These two can- 
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didates were excluded from the final 
analysis as they received therapy 
other than maximal conventional ven- 
tilatory therapy. 


Among the 19 ECMO candidates 
from MCHYV, 11 (58%) had no adverse - 
outcome (ie, death or chronic lung 
disease) with conventional ventilatory 
management. Among the 16 ECMO 
candidates from MMC managed with 
conventional ventilation, four (25%) 
had no adverse outcome. Therefore, 
based on published criteria, 15 (43%) 
of 35 ECMO “qualifiers” survived 
maximal conventional therapy without 
chronic lung disease and without 
ECMO in these two populations. Com- 
bined mortality and chronic lung dis- 
ease data indicate that MMC and 
MCHV may each have four to six 
ECMO candidates annually. 

With respect to the applicability of 
ECMO respiratory criteria, none of 
the criteria were able to discriminate 
effectively between survivors and 
nonsurvivors in either medical center 
(Tables 3 and 4). At MMC, only one of 
the ECMO respiratory criteria (ie, 
arterial oxygen pressure, <55 mm Hg, 
and pH, <7.4, for three hours) re- 
vealed a statistically significant asso- 
ciation (P=.05) with the eventual de- 
velopment of chronic lung disease. 
None of the remaining ECMO criteria 
at MMC and none of the criteria at 
MCHV were significant in discrimi- 
nating between patients who devel- 
oped chronic lung disease from those 
without chronic lung disease (Tables 5 
and 6). 


COMMENT 


The need and indications for ECMO 
are controversial. Current recommen- 
dations suggest that an ECMO center 
treat a minimum of ten patients yearly 
to maintain technical expertise.” This 
ECMO feasibility study demonstrated 
that neither state nor medical center 
had a sufficient number of fatal respi- 
ratory failures in near- or full-term 
infants to warrant the establishment 
of individual ECMO programs. 

The other conclusion of our study is 
that none of the published ECMO 
respiratory selection criteria evalu- 
ated in this review were applicable to 
either neonatal population. Only one 
criterion in one institution demon- 
strated an association with chronic 
lung disease. The criterion of an alve- 
olar-arterial oxygen gradient (AaDo,) 
of 605 or greater for four hours with a 
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Met Criteria 


No CLD 
1/4 (25) 
1/6 (16.7) 
0/3 (0) 


ECMO Criteria 
Acute deterioration 
Unresponsiveness 
Barotrauma 


AaDo, (=610x8 h 
or 2605x 4 h 
[with PIP =38 cm 


H,0)) 4/8 (50) 


3/4 (75) 
5/6 (83.3) 
3/3 (100) 


4/8 (50) 





No. (%) of Patients 


Did Not Meet Criteria 
a 


CLD 
2/5 (40) 
0/3 (0) 
2/6 (33.3) 


CLD No CLD 
3/5 (60) 
3/3 (100) 


4/6 (66.7) 


0/1 (0) 1/1 (100) 


*MMC indicates Maine Medical Center; ECMO, extracorporeal membrane oxygenation; CLD, chronic 
lung disease; AaDo., alveolar-arterial oxygen gradient; and PIP, peak inspiratory pressure. 


tTwo-tailed Fisher’s exact test. 


peak inspiratory pressure (PIP) of 38 
or greater has been associated with an 
80% or greater mortality in the liter- 
ature.’ The corresponding mortality 
for this criterion in each of the two 
medical centers is much lower (27.3% 
at MCHYV, 46.7% at MMC). An oxygen- 
ation index (Ol=mean airway pres- 
sure X fraction of inspired oxy- 
gen x 100/postductal arterial oxygen 
pressure [Pao,]) greater than or equal 
to 40 has been reported to be associ- 
ated with a 90% mortality incidence in 
patients with respiratory failure.' In 
contrast, an oxygenation index of 40 
or greater at MCHV was associated 
with a 21.4% mortality. No data for an 
oxygenation index are available from 
MMC. 

This and another study" iterate the 
importance of evaluating one’s own 
population as to the need and indica- 
tions for ECMO before committing 
enormous personnel and financial re- 
sources. Regionalization of ECMO 
programs would maximize care and 
expertise, as well as minimize dupli- 
cation of services. With respect to the 
needs for Vermont and Maine, it would 
be prudent to participate in a regional 
ECMO program by referring potential 
ECMO patients to an established re- 
gional ECMO center. 

Additional critical questions remain 
for the use of ECMO. First, is there a 
real need for ECMO? At this time, 
there probably is some need. It is 
reasonable to speculate that the “per- 
ceived” need can be minimized 
through improved conventional venti- 
latory management. Wung et al* and 
Dworetz et al® have each demonstrated 
improved outcome of critically ill neo- 


AJDC—Vol 142, Dec 1988 


nates with persistent pulmonary hy- 
pertension with conservative, conven- 
tional ventilatory assistance and 
without ECMO. 

Assuming that a small population of 
neonates exists that cannot be man- 
aged with conventional ventilation, 
how does one select the patient who 
would benefit from ECMO? Presently, 
there is no simple answer. Previously 
published experiences with ECMO 
have little or no scientific documenta- 
tion to support the validity of mortal- 
ity risks or specific respiratory selec- 
tion criteria.” *"*> The meager data on 
which specific mortality risk assess- 
ments have been made were derived 
retrospectively on small sample sizes 
several years ago and not subjected to 
prospective evaluation. The neonatal 
pulmonary insufficiency index proved 
not to be predictive of mortality. Sim- 
ilarly, criteria based on various calcu- 
lated alveolar-arterial oxygen gradi- 
ents (AaDo,) may yield false-positive 
and false-negative risk assessment 
due to manipulation of carbon dioxide 
(Pco,) and oxygen pressures (PO,) 
with hyperventilation." Selection cri- 
teria based on the oxygenation index 
have been proposed! without pro- 
spective validation. High ventilatory 
rates, inadvertent positive end-expi- 
ratory pressure (PEEP), and meas- 
urement of mean airway pressure may 
alter the real vs the calculated oxy- 
genation index.” 

Our study and others suggest that 
it may be invalid to utilize one’s own 
past and/or published criteria for pre- 
dicting mortality risk and ECMO eli- 
gibility.*"° Ideally, ECMO patient se- 
lection criteria must identify the 


neonate in a given population who will 
suffer an adverse outcome of death or 
severe chronic lung disease with opti- 
mal conventional ventilatory therapy. 
The ECMO selection criteria should 
simultaneously exclude the critically 
ill, hypoxic neonate who will survive 
without ECMO and without severe 
chronic lung disease." 

It is no surprise that the applicabil- 
ity of ECMO patient selection criteria 
varies among institutions and even 
within the same institution over time. 
Mortality risks change over time. 
Therefore, the accuracy of selection 
criteria will be affected by many fac- 
tors as follows: (1) the prevalence of 
adverse outcome in a population (eg, 
severe respiratory failure, chronic 
lung disease, and death); (2) the fre- 
quency and etiology of underlying dis- 
orders; and (3) the various manage- 
ments of neonates with respiratory 
failure. It is possible that no criterion 
can be reliably applied over time even 
within the same institution. However, 
each institution and region should 
strive to develop and evaluate pro- 
spectively selection criteria. 

Therefore, another new innovative 
and invasive, high-risk medical tech- 
nology thrives among controversy as 
to its need and indications. Patient 
selection remains a real problem. Pre- 
vention of severe respiratory failure 
by minimizing the occurrence of se- 
vere asphyxia neonatorum, by maxi- 
mizing resuscitation results, and by 
improving conventional ventilatory 
management should help to reduce the 
“need” for ECMO. 


The authors wish to thank Jerold F. Lucey, 
MD, for advice and review of the manuscript; 
George E. Cole, Jr, MS, for computer program- 
ming; Joan McClallen, MS, for statistical analy- 
sis; and Deborah Cutler for manuscript prepara- 
tion. 
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F eport of 18 Cases and Review of the Literature 


of precipitating factors, most com- 
monly with a history of minor trauma. 
The classic signs, painful swelling in 
an extremity, fluctuating vasomotor 
changes, and dystrophic skin and mus- 
cle changes, have been given different 
names such as causalgia,’ Sudeck’s 
atrophy, and shoulder-hand syn- 
drome.* Other synonyms include the 
following: algoneurodystrophy,‘ angio- 
spastic syndrome,’ hyperesthesic 
neurovascular syndrome,® minor cau- 
salgia,* neuroalgodystrophy,’ post- 
traumatic osteoporosis,® posttrau- 
matic sympathetic dystrophy,’ reflex 
neurovascular dystrophy,’ and vaso- 
spastic disorder." The proliferation of 
terminology that evolved over time’ 
addresses the multifaceted presenta- 
tion. Although generally considered 
an “adult disease,” cases of RSDS have 
been occasionally described in the pe- 
diatric literature.®°*? We had the 
opportunity to observe and follow up 
18 patients afflicted with RSDS. The 
eourse of this illness will be presented 
with emphasis on two patient reports 
illustrating the severe and moderate 
forms. Current concepts about the 
clinical spectrum, etiology, and man- 
agement of RSDS will be discussed. 


RSDS: PATIENT REPORTS 


The diagnosis of RSDS was made on a 
clinical basis whenever a patient with a 
painful limb presented two or more of the 
following signs and symptoms: persistent 
pain and swelling (hyperpathia, hyperes- 
thesia), vasomotor instability (vasocon- 
striction, vasodilatation), trophie skin 
changes in the same extremity (skin atro- 
phy, pigmentary changes, hyperhidrosis, 
muscle atrophy), and autonomic imbal- 
ance.” Eighteen children and adolescents 
had their conditions diagnosed by us be- 
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with stress. The pain was initially loc 


_ aggerating the severity of their sympto 
















































tween 1975 and 1985 (Table 1). The age 
range was 9 to 19 years with a median of 
14 years. The sex distribution showed mod- 
erate female predominance: seven boys and 
11 girls. It was more common in a lower 
limb (n= 11) than in an upper limb (n =7). 
There was a history of trauma (mild to 
moderate) in almost all patients and the 
duration of illness ranged from one to six 
months. 

Pain was the most prominent feature of 
RSDS in our 18 patients. It was described 
by our patients as a burning sensation, 
aching and sharp, but occasionally it. was 
depicted as dull or throbbing. The pain was 
usually continuous with episodes of paro; 
ysmal worsening. Often the pain was pr 
voked by manipulation, or it was associa 


to the foot or hand and progressed, i 
fourth of the patients, to about half of 
affected limb. The pain was not limite: 
a dermatome. _Hyperesthesia was presen 
in all our patients. Marked vasomotor di 
turbances afflicted three fourths of- ot 
patients. It manifested variously as v: 
constriction (cyanosis, cold extr emi 
vasodilatation (warm, erythema’ at 
The severity of these ‘symptoms 
from one patient to the other, sor 
even for the same patient at differ 
Most patients had. persistent edem 
affected extremity. The trophic chang 
commonly described i in adults with R 
were only seen in the most. severe case 
and were completely reversible. There was 
no bone atrophy among our patients. =~ 
Psychologie characteristics that were ob- 
served singly or in combination in- 
patients included dependent persona 
traits, avoidance of responsibility, low 
threshold, chronic complaining, inseeuri 
anxiety, and depression. While some. 
tients demonstrated an- inclination 
“milk” their disability by apparent 

















others seemed to have a lack of cone 
about their injury and would use rationali- 
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*U indicates upper; L, lower; ND, not done; Mod, moderate; Sev, severe; PT, physiotherapy; GB, ganglion 
block; plus sign, present; minus sign, absent; and plus/minus sign, sometimes present. 






Pain Stabbing, lancinating, 
burning, not relieved 
by rest, aggravated 
by emotional and 
physical disturbances 


Severe vasoconstriction 
(ice-cold skin, thin, 
cyanotic, glistening, 
profuse perspiration), 
severe vasodilatation 
(hot, red, dry, scaly 
skin) 


Fixed, voluntary 
immobility and firm 
resistance to motion 
over time may result 
in trophic changes of 
skin and subcutan- 
eous tissue (and 

eventually of muscles 

and bones) 


Vasomotor 


Trophic 


*According to Betcher and Casten.* 


zations for not following the physician’s 
recommendations. Before obtaining bone 
scans, physicians reported that six of 18 
patients were “hypersensitive” or suffering 
from “functional pain.” Characteristically, 
our patients were “sympathetic hyperreac- 
tors” as evidenced by a personal history of 
poor cold tolerance and increased sweating 
of palms and soles. More importantly, many 
were clearly emotionally labile. 

Diagnostic procedures were not neces- 
sary to make the diagnosis but were con- 
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Table 2.—Gradations of Reflex Sympathetic Dystrophy Syndrome” 


: Grade 1 : Grade 2 . | Grade 3 | 
LY aa RE oat ee, Sete (Moderate) (Mild) | 








Insidious onset, 
reluctance to 
active and 
passive motion 


Dull, aching, diffuse, 
mostly aggravated 
by motion, often 
relieved by rest 








Moderate vasomotor Mild changes, but 







changes: skin can temperature and 
be cold and color are 
clammy or hot different from the 
and dry other extremity 








The milder course 
may result in 
diagnostic delay 
and consequently 
osteoporosis may 
be a finding when 
initially seen 


Usually absent, but 
may have local 
edema 











sidered useful in ruling out other possible 
causes of pain. Roentgenograms were nor- 
mal in all patients except for mild osteo- 
porosis in the limb of one patient. The bone 
scan, however, was abnormal in all 13 pa- 
tients in whom it was performed. We clas- 
sified our patients into three grades follow- 
ing the categories of Betcher and Casten“: 
severe (grade 1), moderate (grade 2), and 
mild (grade 3) (Table 2). Eight of our 
patients suffered grade 1 disease and the 
rest were classified as having grade 2. We 


suspected grade 3 in an additional 21 pa- 
tients but decided to exclude them from 
our series because it is actually difficult to 
prove that they had RSDS: they recovered 
within a month. 

The following two case histories illus- 
trate the classic characteristics of the se- 
vere and moderate form of this disorder. 


RSDS Grade 1 (Severe) 


A 14-year-old left-handed female adoles- 
cent was treated for malnutrition second- 
ary to anorexia nervosa and depression. 
She was seen because of pain and swelling 
of her left dominant hand. She complained 
about flashes of pain and changes of color, 
ranging from bright red to pale, and “fever” 
in her hand. She could not remember any 
trauma, although she recalled slipping dur- 
ing a hockey game. Her stepmother re- 
membered that during a meal the patient 
had a temper tantrum and violently threw 
her food away banging the table with her 
left hand. 

The patient was brought to the attention 
of the physical medicine consultant who, 
after ruling out a carpal tunnel syndrome, 
agreed with the diagnosis of RSDS. The 
patient did not follow through with the 
recommended physiotherapy, held her limb 
in a dependent position, and refused to use 
it. She behaved as if her hand did not 
belong to her. Her psychotherapist became 
concerned with her lack of collaboration 
and interpreted that the child was actually 
“punishing the hand that fed her.” Her hand 
became colder, cyanotic, edematous, and 
somewhat atrophic (Fig 1). A bone scan 
showed decreased blood flow and markedly 
decreased tracer uptake in the bones of the 
left hand (Fig 2). 

She was hospitalized. Initially she did 
not respond to nutritional rehabilitation, 
around-the-clock physical therapy, trans- 
cutaneous nerve stimulation, and systemic 
corticosteroid therapy. She also received 
intensive psychotherapy and psychophar- 
macotherapy (initially tricyclic antidepres- 
sants, later on lithium carbonate). Gradu- 
ally her malnutrition was corrected and her 
mood improved, yet her RSDS remained 
unchanged. She was then given a series of 
eight sympathetic blocks, which produced 
Horner’s syndrome, and favorable plethys- 
mographic changes in her fingers, followed 
finally by a dramatic clinical improvement. 
She recovered the color and mobility of her 
limb and started to use it again. In total 
she spent three months in the hospital. At 
six months follow-up, her depression and 
anorexia nervosa had lifted and her RSDS 
was cured. 


RSDS Grade 2 (Moderate) 


A 15-year-old male adolescent was seen 
in consultation because of a painful left leg. 
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He gave a history of minor trauma to the 
leg in the preceding three months and a 
fracture in the same leg a year earlier. No 
abnormality was detected and he was re- 
assured. One week later, however, the pain 
had localized in his left foot. He reported 
that the pain was severe, and that at times 
the foot was “hot and red.” 

The patient was hospitalized for obser- 
vation. Various subspecialists were con- 
sulted and the following other conditions 
were considered and discarded: thrombo- 
phlebitis, Baker’s cyst, compartment syn- 
drome, and early osteomyelitis. Results of 
his extensive evaluation were normal ex- 
cept for a bone scan that showed decreased 
uptake in the left foot consistent with 
RSDS. In the hospital he developed a 


ay 
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severe limp and resorted to using crutches. 
He was treated with analgesics and steroids 
and received intensive physiotherapy. Af- 
ter three weeks he was persuaded to use 
his extremity. The course of his illness was 
of three months’ duration. During this time 
moderately serious neurotic problems deal- 
ing with issues of self-esteem and depres- 
sion were uncovered and he agreed to 
become involved in psychotherapy. There 
was one mild relapse several months later 
that responded promptly to physical ther- 
apy; he recovered completely. 

The course of the disease in our 18 
patients was variable but it tended to follow 
the three stages of illness reported by 
Bonica® (Table 3). The first stage was 
announced by pain, hyperesthesia, and lo- 


calized edema. This led to limitation of 
motion. The skin, which started out being 
warm, red, and dry, then became cold, 
moist, and cyanotic. The second stage fol- 
lowed after one or more months of illness. 
Pain decreased, edema spread, the joint 
thickened, and there was muscle wasting. 
Only one patient entered the early third 
stage, when the affected limb turned cold, 
pale, or cyanotic, with smooth glossy 
atrophic skin, brittle nails, diminished sub- 
cutaneous tissue, weakness, and muscle 
wasting. With appropriate management all 
our patients recovered; none developed 
bone atrophy. The treatment of choice for 
most of our patients was physical therapy. 
The patients with more severe conditions 
required steroid therapy and ganglion 
blocking. Our long-term follow-up (ranging 
from one to ten years) showed all patients 
functioning normally. However, one patient 
experienced a mild episode of pain and 
intermittent swelling and another had a 
frank recurrence. 


COMMENT 


The history of this complex condi- 
tion goes back to the 19th century, 
when RSDS was first identified in the 
United States in soldiers wounded 
during the Civil War.’ At the begin- 
ning of this century, Sudeck,? in Ger- 
many, correlated the symptoms with 
radiologic changes. In 1926, Leriche 
and Policard,® in France, were the 
first to suggest that the neurovegeta- 
tive system was involved in the patho- 
genesis of RSDS. Since then, the syn- 
drome has been recognized frequently 


Fig 2.—Bone scan of hands. Left, Early image obtained shortly after injection of technetium Tc 99m 
methylene diphosphonate shows decreased blood flow to left hand. Right, Delayed image obtained three 
hours later shows retention of tracer in edematous soft tissues of left hand with markedly decreased 
uptake in bones. 
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: Acute Stage: intense pai 





priority goes to protecting the limb from pain. 


- being used. 







a eee treated, 


in the adult, and while clearly associ- 
ated with trauma in most instances, it 
has also been described in association 
with myocardial infarction, abnormal- 
ity of the cervical spine, and a variety 
of central nervous system lesions.* In 
children and adolescents, however, 
most cases seem to be related to 
trauma and stress.*'*317 The condi- 
tion may have its onset days, weeks, 
or months after the initial event. 
The diagnosis is based on clinical 
characteristics. s2228 Some of our pa- 
tients had been reported to be “hys- 
terical,” “hypochondriac,” or “malin- 
gerers.” While these diagnoses were 
incorrect, they point to the need for 
establishing a differential diagnosis 
between RSDS and conversion disor- 
- der and factitious illness. 

The roentgenographic studies are 
usually normal. In adults the bone 
scan may show increased blood flow 
and increased periarticular ri uptake of 
` the tracer.” In children, however, this 
- scintigraphic pattern is seen in only 
-about 20% of the cases. A more com- 
_ mon pattern is that of decreased blood 
-flow to the affected extremity and 
decreased osseous uptake of the 
= tracer.*° A normal scan does not 
exclude the diagnosis. Another: nonin- 
vasive technique, thermography, has 
also been used recently to document 
_ the diagnosis by reproducing graphi- 
cally the diffuse thermal alterations 
seen in RSDS.” 

- The etiology of RSDS is a subject of 
“intense speculation. An early theory 
~ proposed that since symptoms may 
develop after soft-tissue trauma as 
-well as after nerve injury, it is conceiv- 
` able that minuscule peripheral nerve 
twigs could be damaged and form 
-~ artificial synapses, resulting in ephap- 
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peresthes cia 
vasoconstriction lead to immobility. There i is SAPEN, of a “causalgic personality”: all 


Established RSDS (Dystrophic Stage): Aftara month or more, pain diminishes but the edema 
spreads. The Joints begin to thicken and muscle wasting becomes noticeable. The limb is not 


Sequelae irane Stage): There may or may not be pain but the limb is cold, cyanotic, with 
diminished subcutaneous tissue, weak, wasted muscles, smooth glossy atrophic skin, and 
brittle nails. At the end there is complete loss of limb function and bone atrophy (osteoporosis). 


Mild forms of ASDS may resolve spontaneously, The more severe forms may not jeave sequelae if 


tic transmission between sensory af- 





















































ferents and sympathetic efferents. In 
turn, this event would increase input 
into the spinal cord and intensify the 
activity of the internuncial neuron 
pool, thus establishing a vicious circle 
of pain and sympathetic hyperactiv- 
ity.* An alternative explanation, de- 
veloped later, involved the brain-stem 
reticular formation acting as a “central 
biasing mechanism” exercising inhib- 
itory influence on transmission at syn- 


aptic levels. Accordingly, whenever 
a loss of sensory fiber -oceurs, this 
may result in a decrease of input from 


the affected limb and, consequently, 
in a decreased influence of the biasing 
mechanisms. In addition, prolonged 
pain may leave “memory traces” in the 
somatesthetic system, making an in- 
dividual more susceptible to recurrent 
pain.” 

- More recently, another group of au- 


thore considered that the manifesta- 


tions of RSDS are the expression of 
local sympathetic nervous system 
overactivity.” In support of this view, 
they cited studies utilizing oscillogra- 
phy, plethysmography, skin tempera- 
ture measurements, and venous blood 
gas determinations demonstrating in- 
creased blood flow and increased ve- 
nous oxygen saturation in affected 
extremities. They also pointed out 
that synovial biopsy specimens in pa- 
tients with RSDS show a unique his- 
tologic appearance, characterized by 
proliferation and disarray of synovial 
lining cells and by increased numbers 
of small blood vessels. Similar changes 
have been induced in animals after 
limb immobilization and by direct ir- 
ritation of the stellate ganglion.” Cur- 
rent physiologic research suggests 
that RSDS may arise from injury or 


inflammation damage to Schwann’s 


cells followed by the development. of 


prevalent among adolescent { 


abnormal electrogenic properties in 
regions of demyelinization and sprout 
outgrowth. A demyelinated segment 
may acquire ectopic pacemaker capa- 
bility and chemosensitivity. It is there- 





fore probable that the hyperalgesia of 


RSDS may be due to similar mem- 


brane changes in cutaneous axon ter- 


minals.” Thus, based on present sei- 
entific evidence, it may be concluded 
that RSDS is the result of abnormal 
firing by damaged peripheral nerves.” 
However, there is also a clear role for 
cortical centers in modulating the pain 
and vasomotor activity.* 

Many clinicians have described a 
high index of neuroticism in patients 
afflicted by RSDS.""°* We agree and 
consider that a susceptible population 
exists. Moreover, we observed an in- 
terrelationship between a history of 
physiologic symptoms of sympathetic 
hyperreactivity and psychologic 
stress at the onset of RSDS. A psy- 
chophysiologic explanation is also 


compatible with the observation that 
„many patients tend either to exagger- 
ate or to minimize the significance of 
their injury. Whether there is con- 


scious or subconscious input following 
the initial causal event or whether the 
peripheral abnormality is exclusively 
responsible for RSDS and the emo- 
tional distress is only : react: 
open to debate. Yet, regardless of the 
initial event, the subsequent concom- 
itant existence of physiologic and psy- 
chologic symptoms has been well doc- 
umented.’ Thus, whether or not 
psychologic factors predispose to the 
development of RSDS, they certainly 
can aggravate it. Reflex sympathetic 
dystrophy syndrome in the young has ia 
a clear sex predilection: it is-more 









spite the fact that soft-tissue . trauma 
is more common in boys. Perhaps this — 
may reflect another manifestation of- 
the increased tendency (when com- 
pared with males) toward stress-re- 
lated and psychosomatic illnesses in 
young women.” | 

We acknowledge, however, that an- 
other possible interpretation for the 
psychopathologie conditions we noted © 
in our patients: ith RSDS exists, 
namely, that it be explained by the 
duration of their pain. The classic 
medical literature on pain shows that 
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< its expression is determined by a mul- 
_tiplicity of cultural and psychologic 
_ factors.** Studies of patients with pain 





reveal that those presenting with 
acute pain tend to have normal person- 
ality profiles, but that the degree of 
. pain experienced is related to the de- 
- gree of anxiety present.* Finally, it 
has been shown that when pain be- 
comes chronic, most patients show 
< somatic preoccupations and reactive 
depression,” and patients with RSDS 
may be no exception to this rule. 
Etiologie and physiopathologic 
: speculations have given rise to a large 
: and v aried number of treatment strat- 
ames anging from more conservative 
measures (eg, physiotherapy,” tem- 
_ perature biofeedback; behavioral 
therapy,” and transcutaneous nerve 
stimulation”) to pharmacotherapy 
ort peor retell 

























ures = stellate ganglion oe 


ery. [sympathectomy}**). 
| abundance of theories 
tments, the pediatrician has 
i portant role in coordinating care 
and consultations. In our experience, 
mportant factor in the effec- 
atment of RSDS was early 
ognition and not allowing the pa- 
t to adopt the “sick” role. Avoid- 
an e of immobilization at all costs and 
early clei therapy led to recovery 
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‘the ‘stellate: ganglion © 


in patients with milder cases and were 
important ingredients in the manage- 
ment of the more severe forms. We 
have been favorably impressed by the 
effectiveness of sympathetic blocks 
when other treatment modalities 
failed, and so far we have never needed 
to perform a ganglionectomy. 


In every instance of RSDS the pa- 


tient should be counseled, encourag- 
ing limb mobility and return to inde- 
pendence. Often additional problems 
are uncovered and psychotherapy will 
be clearly indicated. In patients with 
recalcitrant or recurrent RSDS, hos- 
pitalization for intensive treatment 
may be essential to good outcome.” 
Early recognition and early interven- 
tion remain the keys to successful 
treatment. 


CONCLUSION 
Children and adolescents with limb 
pain and swelling with hyperesthesia, 
vasomotor changes, or both are likely 


¿to suffer from RSDS. This condition 


has a wide clinical spectrum ranging 


from moderate complaints of pain and 


spontaneous resolution within one 
month to intractable pain and Limb 
atrophy. Minor trauma and stress are 
believed to be triggering factors in 
predisposed children and adolescents, 
and sympathetic hyperactivity is sus- 
pected to be a predisposing faccor. 
Reflex sympathetic dystrophy syn- 
drome is triggered by abnormal firing 
from damaged peripheral nerves, 
causing altered response from neuro- 
nal pools in the spinal cord, which in 
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< course of the disease is variable. Re- 
- flex sympathetic dystrophy syndrome 
- may result in a life-style of invalidism, 





































turn respond to cortical influences. — 
Psychologie factors may play an im- 
portant role through either a cortical 
or subcortical input. Diagnostic ability 
may be enhanced by the use of bone 
scanning and thermography. The 


prolonged absence from school, and, 
on oceasion, it may actually cripple. 
physically and emotionally. The psy- 
chologic influence of persistent pain. 
and the pathogenic contribution of- 
stress should always be considered. 
Initial therapy includes prompt inten- 
sive physiotherapy and behavioral. 
management. Psychotherapy is- 
clearly indicated in patients with dys- 
functional behavior who may become 
entrenched in the “sick” role. Patients. 
with severe conditions may require- 
hospitalization, corticosteroid ther- 
apy, sympathetic ganglion blocking, 
and even surgery (sympathectomy). — 
The pediatrician may fulfill an essen: 
tial role providing early diagnosis, co 
ordination of the treatment program, | 
and counseling throughout the course 
of RSDS. i 
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CORRECTION 


i In the article entitled “Familial Glucocorticoid Deficiency i ina 
phatemic Rickets,” published in the August 1988 issue of AJDC 
(1988; 142: 900-90 s- occurred in the text. On page 901, at the end of the third 
sentence, the pare thetical statement “(all values 2.8 umol/d)” should have read “(all 

/d).” In the “Comment” section, the fourth sentence should have read 
as follows: “Patients with FGD often have tall stature,** and it has been speculated that 
their relative lack of cortisol may play a role because the effects of growth hormone and 
other anabolic compounds are unopposed.®” 
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Because the physician is 
the best source of information... 


. SIMILAC® Infant Formulas are promoted to 
the medical profession. Why? Because breast 
milk is the feeding of choice, and we follow the 
recommendation of the American Academy of 
Pediatrics that advertising of infant formula be 
directed to health care professionals and not to 
the lay public. 


Decisions about breastfeeding and infant 
formulas are best made by a physician trained 
in such matters. Physician management of all 
aspects of infant health and nutrition fosters 
improved parent-physician relationships, 
increased compliance, and the highest possible 
level of infant health during the critical first 
year of life. 
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cold with centrally acting dextro- 
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- Pediatric Perspectives 


Surfactant Replacement 


-A New Era With Many Challenges for Neonatal Medicine 


` 'T Allen Merritt, MD, Mikko Hallman, MD, ScD 


E xogenous surfactant therapy offers 

great- promise for reducing the 
‘ity, morbidity, and early mortality 
attributable to the respiratory distress 
- syndrome (RDS). The RDS remains the 
_ primary cause of neonatal mortality; it is 
responsible for approximately one neo- 
<- natal death per 1000 live births in the 
-United States, ' and it contributes to the 
en number of infants with chronic pulmo- 
_ -nary sequelae and neurodevelopmental 
- “handicaps, emphasizing the need to 
> make efficacious therapies available 
2 throughout the world. Since 1959, sur- 
it deficiency | has been recognized 
mary in the pathogenesis of RDS’; 
n progressive atelectasis, 
y failure, and combined meta- 
nd respiratory acidosis, resulting 
- ina shocklike” state with multiorgan 
_ failure. However, RDS, a developmen- 
> tal disorder, is further complicated by 
<- neonatal maladaptation to extrauterine 
_ life and multiorgan immaturity, includ- 
3 ing prolonged patency of the ductus 
arteriosus, poorly regulated cerebral 
od flow, gastrointestinal immaturity, 
ited renal function, and vulnerability 
tion. The clinical use of exoge- 
* noussurfactant replacement using aero- 
n solized “pure” dipalmitoylphosphatidyl- 
choline prior to 1970 was found to have 
tle or no beneficial effect in RDS." Chu 
- and coworkers’ found no effect of admin- 
= istered “surfactant,” suggesting that 
-> other factors contributed to the develop- 
ment of RDS, including pulmonary 
hypoperfusion. 

hese early treatment failures 
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prompted others to evaluate natural or 
“eomplete” surfactant, obtained by lung 
lavage. Enhorning and Robertson’ first 
demonstrated an improvement in pul- 
monary mechanics and _ roentgeno- 
graphicindexes and a decrease in atelec- 
tasis and lung pathology using a natural 
and complete surfactant in fetal rabbits. 
Adams and coworkers,° in fetal lambs, 
first established that exogenous surfac- 
tant supplementation could reverse neo- 
natal respiratory failure in animal mod- 
els of RDS. Their findings laid the 
foundation for the initiation of contem- 
porary human clinical trials first report- 
ed by Fujiwara et al.’ They also set the 
stage for the development ofa variety of 
surfactants (natural homologous [ie, 
human, nonlipid extract], nonmodified 
or modified heterologous [ie, lipid ex- 
tracts of lung washings or whole iung 
with or without supplementation of 
selected surfactant components], and 
synthetic (compounded from synthetic 
sources of phospholipids and emulsifi- 
ers]) presently being evaluated in elini- 
cal trials throughout the world. 

PHARMACOLOGIC PROPERTIES 

OF SURFACTANT 

Critical questions regarding which 
surfactant(s) should be added to the 
neonatologist’s pharmacopeia require 
comprehensive study and satisfactory 
demonstration of both the short-term 
and long-term efficacy and safety for 
reversing respiratory failure caused by 
RDS. Furthermore, it must be demon- 
strated that this new treatment is not 
associated with the increased incidence 
of morbidity or neurodevelopmental 
handicap often encountered in tiny pre- 
term infants. Shapiro’ described the fol- 
lowing desirable characteristics of exo- 
genous surfactants considered for 
widespread use: efficacy in vitro (ie, bio- 
physical activity of the surfactant as 
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weeks’ gestation, and fewer still req 














































measured by the surface balance appa- 
ratus or a pulsating bubble surfacto- 
meter); efficacy in vivo (ie, in animal 
studies and human trials); absence. of. 
biologic toxicity of the surfactant, 
including each of its additives or compo- 
nents; and the ease and cost of prepara- 
tion of the material. Notter’ further des- 
ignated those critical characteristics of 
exogenous surfactant for restoring the 
interfacial properties within the lung. 
and commented on the pharmacologic 
properties necessary to decrease the 
work of breathing, increase alveolar sta 
bility on expiration, decrease pulmo- 
nary edema, and have uniform al veolar 
recruitment on inspiration. k 

Not all premature infants demon- 
strate evidence of surfactant deficiency 
or RDS.” Many trials have failed to rec~ 
ognize this fact. Numerous surveys have. 
confirmed that RDS develops in on 
60% to 80% of infants of less than 


ventilatory intervention. Highly Į 
dictive tests of lung surfactant phosp! yi 
lipid “maturity” have existed sinc 
Gluck et al" introduced the lec 
thin/sphingomyelin (L/S) ratio. Thes 
tests were later refined by Hallmana al 
Teramo” to include measurements” 
the acidic phospholipids (phosphat 
dylglycerol and phosphatidylinositol 
and newer and more rapid tests ar 
being developed to determine surfa 
tant maturity status. Indeed, recent 
reports measuring the major surfac- 
tant-associated glycoprotein (the 35- 
kilodalton protein now called surfacta: 
protein [SP] A) further enhance the pre 
dictive accuracy of these tests of anteni 
tal or neonatal lung maturity.” It. 
unfortunate that these analyses h 
not been used in most clinical trial: 
discriminate those in whom RDS wot 
never have developed (20% to 40% of th 








- gample size). Any surfactant prepara- 
-tion would demonstrate substantial pos- 
itive effects if the infant did not have 
the disease that surfactant was intended 
to treat! For an adequate evaluation of 
whether a particular surfactant is effi- 
cacious when administered at or near 
birth, efforts must be undertaken to de- 
termine whether RDS would have de- 
veloped before any claims of clinical 
- improvement. 


CRITICAL ASPECTS OF 
CLINICAL TRIAL DESIGN 


Unlike most drugs used in neo- 
- natology, which have their efficacy and 
< safety determined in adults or children 
~ prior to their use in infants, surfactant 
< therapy has been introduced in infants 
- with very low birth weights. To demon- 
strate statistical differences in outcome 
between surfactant treated and conven- 
tionally ventilated infants, of necessity 
the most vulnerable very preterm 
-infants (and thus those most likely to 
benefit) have been the experimental 
-< subjects. These trials have generally 
- been limited to infants of less than 30 to 
- 82 weeks’ gestation, although some tri- 
_als of heterologous surfactant have 
_ excluded infants with a birth weight less 
than 750 g, even though this group 
makes up a sizable sample in other 
trials and poses a major challenge to 
neonatologists. 

Since a preponderance of the data 
- from clinical trials has favored surfac- 
tant therapy, it is reasonable to assume 
_ that all infants who are anticipated to 
have RDS (by lung maturity tests) or 
who manifest respiratory distress will 

eventually be candidates for exogenous 
= surfactant instillation. However, several 
questions are unresolved and require 
investigation before the optimal prepa- 
_ rationis available. For example, can sur- 
- factant be protein free, or are certain 
proteins (or peptides) necessary for 
_ optimal function in vivo? To what degree 
do the various preparations retard the 
“inhibiting” influences of serum pro- 
teins or other substances in the airways, 
and how can this be tested in infants? 

Many critical questions remain unan- 
_ swered. Is only transient improvement 
in respiratory function sufficient as an 
assessment of efficacy, or should out- 
come measures with longer-term follow- 
up be used, including death and/or 
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bronchopulmonary dysplasia? Given a 
choice, what surfactant preparations 
should be administered, and by what 
objective criteria should regulatory 
agencies approve their use? The critical 
question for safety is how complete and 
what duration of follow-up should the 
pediatric community demand before 
these agents (or most other drugs used 
in neonatology) are released for wide- 
spread use? As with other drugs, once 
they are released, any licensed physi- 
clan can use them. Should restrictions 
be placed on their recommended use? 
Who should administer them—neona- 
tologists, pediatricians, obstetricians, 
nurse-midwives, neonatal nurses—and 
in what circumstances—at birth, after 
manifest respiratory distress confirmed 
by roentgenographic evidence that sug- 
gests RDS in selected preterm infants? 
At what lower limit for gestational age 
should this therapy be applied, and who 
should determine the limitations on the 
availability of what is likely to be an 
expensive drug? Furthermore, it has 
yet to be determined what methods of 
administration and what “styles” of ven- 
tilation have the optimal effect. Why are 
the effects dramatic in some units but 
not in others? This suggests that con- 
ventional ventilatory techniques, fluid 
therapy, approach to the patent ductus 
arteriosus, and a multitude of other 
practices strongly influence the effec- 
tiveness of surfactant treatment. 
Animal studies have documented that 
surfactant instilled into the trachea is 
better distributed than surfactant given 
several minutes later, after assisted ven- 
tilation.* More recent studies have 
shown that when administered after 
birth, high-frequency oscillation super- 


imposed on intermittent mandatory 


ventilation led to better oxygenation, 
better distribution of radiolabeled sur- 
factant, and more uniform alveolar 
expansion.” However, high-frequency 
ventilation has not been widely used 
clinically in combination with sur- 
factant. 

Six surfactant preparations are cur- 
rently being evaluated in North Amer- 
ica in infants (human amniotic fluid 
surfactant at several centers and bovine 
surfactant in Toronto; calf lung surfac- 
tant extract [CLSE], developed in 
Rochester, NY, and also produced as 
Infasurf [ONY Inc, Buffalo]; surfactant 





TA [Abbott Laboratories, North Chica- 
go, Ill); and a synthetie surfactant [Exo- 
surf, Burroughs-Wellecome, Research 
Triangle Park, NCJ). In Europe, porcine: 
surfactant (Curosurf, Chiesi Farmaceu- 
tici, Parma, Italy), surfactant TA, 
ALEC (Cambridge, England), and hu- 
man amniotic fluid surfactant have been 
used. The natural, heterologous, and 
modified heterologous surfactants dem- 
onstrate a striking but variable 
alteration in oxygen requirements and 
ventilatory needs soon after intratra- 
cheal administration. Studies utilizing 
ALEC demonstrated that there is not 
an acute response, but there is evidence 
of a modest reduction in ventilatory 
needs about 18 hours after initial admin- 
istration.” These results are summa- 
rized in Tables 1 and 2. Surfactant TA is 
now available for routine clinical use in 
Japan, and encouraging reports from 
China have documented the successful 
use of human amniotic fluid surfactant. 

These preparations have been evalu- 
ated in clinical trials in conventionally 
ventilated infants of 23 to 34 weeks’ ges- 
tation. Study designs have not always 
demanded that premature infants treat- 
ed with surfactant have evidence of sur- 
factant deficiency, and a variety of “pla- 
cebo” agents have been used, including 
intratracheally administered saline in 
quantities that have been shown to 
worsen lung function in animal studies." 
Noncontrolled “trials” or case registries 
have been undertaken on the basis of 
early favorable results, even though 
these earlier trials did not use precisely 
the same surfactant preparations and 
were inconclusive because they lacked 
statistical power. Surfactant therapy 
studies have embarked on trial designs 
evaluating both the postventilatory 
administration of surfactant in varying 
doses to reverse ventilatory failure “res- 
cue” and prophylactic administration 
before or nearly simultaneously with 
the first breath. These trials have con- 
trasted the ventilatory and oxygen sup- 
port; roentgenographic resolution of 
RDS; neonatal morbidities, with an 
emphasis on pulmonary air-leak syn- 
dromes; occurrence of bronchopulmon- 
ary dysplasia or variously defined 
chronic lung disease; and death in 
infants treated with surfactant and 
those who underwent conventional 
ventilation, 
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Type of 
Surfactant 


a Surfactant TA 
{supplemented 
bovine 
homogenate) 


Source, y* 
Fujiwara, 1980 


Fujiwara, 1981 


Fujiwara, 1984 


Fujiwara, 1984 


Raju, 1987 


Gitlin, 1987 


Horbar, 1988 


Smyth, 1981 


Smyth, 1983 





VARIATIONS IN SURFACTANT 
COMPOSITION 
Results of studies using both type I 
- -cell cultures and intact fetal lungs indi- 
eate that SP A is critical in the feedback 
regulation of the reuptake, internaliza- 
tion, and secretion of surfactant phos- 
< pholipids and surfactant proteins." Fur- 
‘thermore, we have shown a protective 
effect of SP A against low-molecular- 
weight cationic inhibitors," and 
Possmayer” demonstrated that the 
addition of SP A to lipid extract surfac- 
tants increases their biophysical activ- 
ity, so that at low concentrations their 
.. surface tension properties are similar to 
those of natural surfactants. These 
reults suggest that surfactants that con- 
> tain SP A are more advantageous. The 
= pharmacokinetics of exogenously ad- 
ministered surfactants (eg, recycling of 
exogenous surfactant into de novo syn- 
thesis and surfactant clearance from the 
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No. of 
Patients 
Given 
Surfactant 


10 0 


No. of 
Controis 


RDS 


19 “3” RDS 


(uncontrolled) 


20 10 RDS 


37 5 RDS 


17 13 


18 23 


78 81 


lung, and the secretion of endogenous 
surfactant) in preterm infants requires 
careful study. Jobe” reported, in pre- 
term lamb fetuses and in 3-day-old rab- 
bits, similar patterns of recovery in air- 
way lavage for natural surfactant and 
surfactant TA, with minimal clearance 
and no apparent alteration in recycling 
or secretion pathways. 

Surfactants have varied in their com- 
position and in the presence of surfac- 
tant-associated proteins. The contribu- 
tion of these surfactant proteins to 
surfactant function are the focus of 
intense research. Human amniotic fluid 
surfactant contains all the major surfac- 
tant proteins. Heterologous surfactants 
obtained by lipid extraction are devoid 
of the major surfactant protein, SP A; 
they contain various quantities of low- 
molecular-weight lipophilic proteins (SP 
B or SP C). Surfactant TA has been 
derived from homogenized cow lung and 
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Treatment 
Criteriat 


MAP >8 mm Hg, 
A-aO, 39,25, 
age <6h 


Birth weight= 1000 g, 
<1500 IMV, FIO, 2 
age <8 h, 
FIO, 20.4 

Birth weight 
750-1750 g 


Severe RDS 


Not listed 


Outcomet 


PaO, increased, PaCO, 
decreased, A-aQ, 
decreased, 9 patients had 
PDA 

PO,/FiO, increased, FiO, 
decreased, incidence of 
PDA increased 

A-aQ, decreased, MAP 
decreased, chest 
roentgenograms 
improved 

A-aO, decreased, FiO, 
decreased, chest 
roentgenograms 
improved, incidence of 
PDA increased 

FiO, decreased, A-aO, 
decreased, incidence of 
air leaks decreased, 
incidence of PDA 
increased, incidence of 
BPD increased 


No. of days supplemental 

20.4 decreased, 
No. of days O, was given 
decreased 

FiO, decreased, incidence 
of ventilatory support 
>48 h decreased 

PaO, increased, FiO, 
decreased, chest 
roentgeriograms: 
improved 

A-a, increased (24 h 
effect) 


r Continued o on P T3 


then supplemented with sy} thetic: p 
pholipids and neutral lipids, w 
Curosurf uses porcine lung Java 
extracted using organic. solvents a 





It contains no neutral lipids s.” Calf lu 
lavage lipid extracts are prepare t 
several sites an do not contain Ss 


philic protein.” “The a ud ar 
based on phospholipid content, andthey 
are givenin doses varying from 60 to 200 
mg (they are usually given per kilogram 
of birth weight). This has made the 
“potency” of different surfactants diffi- 
cult to compare on a weight basis. 

Although it was recognized that 
retreatment with human surfactant wa 
necessary for a sustained response - 
about half of the infants treated, othe 
chose to evaluate the effect of singl 
dose therapy. Most of these trials dem- 
onstrated a substantial, albeit tran- 























__ Type of 
Surfactant 


in Source, y* 
| PorcineCk 


Kobyashi, 
1981 


Ohta, 1981 
Nohara, 1983 


Curosurf 
(porcine surfactant) 


Berggren, 
1984 


Robertson, 
1988 


-Human amniotic fluid Haliman, 1983 


Haliman, 1985 


Lang, 1988 


Synthetic 
phospholipids 
{ALEC)§ 


Milner, 1983 


Wilkinson, 
1985 


Weintraub, 
1985 


jent, improvement in the alveolar- 
arterial O, ratio, a reduction in mean 
airway pressure, a reduction in oxygen 
eed, and a decrease in the frequency of 
air leaks. A reduction in overall mortal- 
or deaths attributable to RDS was 
iot substantiated when a single dose of 
bout 100 mg/kg of surfactant TA or 
LSE was used in multicenter trials”, 

the European trial of single-dose sur- 
actant TA, there was a higher incidence 


ant in terms of improvement in 
entilatory function with a higher dose, 








No. of 
Patients 
Given | No. of 
Surfactant Controls 


1 0 RDS 


1 0 RDS 
6 0 RDS 


77 69 





Severe RDS 


Severe RDS, 
Birth weight 











Treatment 
Criteriat 


 Outcomet 
Chest roentgenograms, 
improved, PaO,/FiO, 
increased, PaCo, 
decreased | 
“Improvement” 


PaO, increased in 4 
patients, chest 
roentgenograms 
improved 

PO, increased, PCO, 
decreased, incidence of 
air leaks decreased 


incidence of death and BPD 
decreased 


700-2000 g 


25 28 


10 14 


10 0 RDS 


12 0 


22 0 


and it has also been found to signifi- 
cantly reduce the occurrence of both 
bronchopulmonary dysplasia and mor- 
tality in infants who weigh 700 to 2000 g 
at birth (55% of live births had no bron- 
chopulmonary dysplasia when Curosurf 
was used vs 26% of controls, P<.01).* 
Further trials are underway to deter- 
mine the relative benefit of prophylactic 
vs rescue therapy using multidose ther- 
apy with human surfactant, surfactant 
TA, CLSE, and Curosurf. Infasurf has 


also been reported to reduce mortality 


in very-low-birth-weight. infants of 23 
weeks’ gestation contrasted with his- 
torical comparison infants,” and it is 


Age <10h, <29 
wk gestation, 
L/S ratio <2.0, 
no PG 


Age <10 h, birth 
weight <1500 g, 
severe RDS, 
L/S ratio <2.0, 
no PG 


25-32 wk gestation, 
severe RDS; 
mean treatment 
time, 5.6h 


=32 wk gestation, 
ROS 

RDS, PIP =20 cm 
H.O, FiO, >0.6 


PO, increased, PCO, 
decreased, chest 
rosnigenograms 
improved 

‘Incidence of death and BPD 
decreased, incidence of 
air leaks decreased, No. 
of infants who required 
FiO, >0.3 at 30 d was 
decreased 


PaO, increased, FiO, 
decreased, A-aO, 
increased, MAP 
decreased 


No effect 


No effect, L/S ratio in 

| tracheal fluid increased 

PaCO, decreased, PIP 
decreased, 8 patients 


*Some of these citations are to data that have been presented only in abstracts or that were provided to the authors in personal communications. A list of 
eferences is available from the authors on request. 

- RDS indicates respiratory distress syndrome; MAP, mean arterial pressure; A-aO,, alveciar-arterial oxygen gradient; IMV, intermittent mandatory 
entilation; FiO,, fraction of inspired oxygen; L/S ratio, lecithin/sphingomyelin ratio; PG, phosphatidyiglycerol; and PIP, peak inspiratory pressure. 

-$PaO, indicates arterial oxygen tension; PaCO,, arterial carbon dioxide tension; PO,/FiO,, ratio of oxygen pressure to fraction of inspired oxygen; PDA, 
patent ductus arteriosus; and BPD, bronchopulmonary dysplasia. 
= §ALEC indicates artificial lung expanding compound (consists of synthetic dipalmitoylphosphatidyicholine and PG in 7:3 proportion). 


being used in noncontrolled investiga- = 
tional treatments at several centers in 
the United States. <i 


DETERMINANTS OF EFFICACY 


While neonatologists understand that 
the early improvement in ventilatory 
indexes and oxygen requirement 
reported with most surfactants clearly 
has some benefit by reducing risk fac- 
tors associated with pneumothorax, 
transient improvement without a salu- 
tary effect on survival or a reduction in 
the frequency or severity of bronchopul- 
monary dysplasia must continue to be 
viewed with some skepticism. 
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Patients 
Type of Given No. of Treatment 
-.. Surfactant Source, y* Surfactant Controls Criteriat Outcomes 
Surfactant TA Soll, 1988 79 81 Birth weight 750- FiO, decreased, chest 






upplemented 1250 g, intubated roentgenograms improved, 
bovine homogenate} 4-37 min after -patients who weighed 750- 
birth 999 g responded better 
Horbar, 1988 38 46 Birth weight 750- A-aO, increased, MAP 
1750 9 decreased, incidence of [VH 
ay -increased 
- Bovine lung lavage Enhorning, 1985 39 33§ <30 wk gestation incidence of death decreased, 


incidence of I VH decreased, 
















extract 
incidence of air leaks 
decreased 
Calf lung surfactant Shapiro, 1985 16 16 25-29 wk gestation Severity of RDS decreased 
extract. transiently 
= Kendig, 1988 34 31 25-29 wk gestation Severity of RDS decreased, 
incidence of air leaks 
decreased 
- infasurf (calf lung Kwong, 1985 14 13 24-28 wk gestation Severity of RDS was 
surfactant extract) decreased at 48 h, FiO, 
decreased, ventilatory 
support was decreased 
Kwong, 1988 318 None 23-29 wk gestation incidence of death decreased 
Bioom, 1987 43 30 24-31 wk gestation Incidence of death decreased, 
(infasurf), (comparison incidence of PIE decreased, 
13 infants) FiO, decreased 
(Auman 
amniotic 
fluid) | 
Human amniotic fluid Merritt, 1986 31 29 24-29 wk gestation, incidence of death decreased, .- 
oe mee 7 L/S ratio =2.0, incidence of BPD a 
no PG decreased, incidence of air 
i leaks decreased 
ynthi tic ene ipids Morley, 1981 22 33} =34 wk gestation incidence of death decreased 
(ALEC) 
Wilkinson, 1982 16 16 =32 wk gestation, No effect 
with resuscitation 
Milner, 1984 19 6 <34 wk gestation, No effect 
needed 
intubation A he ee 
Moriey, 1985 243 220 25-34 wk gestation incidence of death decreased my 
before 30 wk — 
Ten Centre Study 159 149 25-29 wk gestation Mortality. decreased, 
Group, 1987 incidence of IVH decreased, 
hours of ventilation: 
decreased aay 





25-33 wk gestation No effect 







OS ratio irdicaiss tee aair ratio; PG, phosphatidyiglycerol. 3 
indicates fraction of inspired oxygen; A-aO,, alveolar-arterial oxygen gradient; MAP, mean arterial pressure; IVH, irav ntricular hemorrha 

$ istress syndrome; PIE, pulmonary interstitial emphysema; BPD, bronchopulmonary dysplasia; and DPPC, dipalmitoy! pRCSEEe vernon? 
wio §The re more male infants among the controls than among the patients given surfactan’s. Roos 4 
aan JALEC indicates artificial lung expanding compound (consists of synthetic DPPC and PG in 7:3 proportion). 










- Guidelines of efficacy must be con- Rigorous efficacy end points shouldalso factant therapy appears to shift $ so 
cerned not only with early improve- mandate that morbidities strongly cor- infants from death to a handicappec 6 
ments in ventilatory status (and reduc- related with an adverse neurodevelop- een while PE was almost a : 
tions in factors contributing to the mental outcome (severe grades of rs in 
development of intraventricular hemor- intraventricular hemorrhage, p2riven- 
` rhage and bronchopulmonary dyspla- tricular leukomalacia, severe broncho- 
- sia) but should also require that these pulmonary dysplasia) should be reduced 
q therapies actually improve the morbid- and certainly should not be increased. 
f ity and mortality associated with RDS. |§ Dunnand coworkers” reported that sur- 
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_ simultaneous increase in the frequency 
of hearing loss, cerebral palsy, or mental 
_ impairment among survivors. Vaucher 
et al” demonstrated improved neurode- 
velopmental performance among sur- 
factant-treated infants and speculated 
that the decrease in the incidence of 
bronchopulmonary dysplasia should ul- 
timately lead to improved long-term 
outcome. Surfactant treatment must 
also not be associated with specific unto- 
ward effects, such as allergic sensitiza- 
tion to foreign proteins, and it must not 
stimulate harmful immunologic reac- 
tions. These crucial immunologic data 
and completed follow-up studies are 
presently lacking for most of the surfac- 
tant preparations currently being test- 
_ ed throughout the world. 
While demands for efficacy are essen- 
tial, another consideration should be 
cost. In Japan, a single dose of surfac- 
tant costs the equivalent of $1000 (H. 
_Togar, MD, written communication, 
_ July 22, 1988). Shennan and coworkers” 
analyzed the costs of neonatal intensive 
care based on the medical, nursing, and 
laboratory costs of infants with RDS. In 
_ infants of less than 27 weeks gestation, 
= while there was an improvement in sur- 
` vival, no decrease was seen in neonatal 
intensive care unit costs, while in infants 
of 27 to 29 weeks’ gestation, savings of 
$7000 to $12000 (Canadian) were 
observed. Halliday and associates™ 
reported that with increased early sur- 
_ vival, the intensive care nursery work- 
_ load increased by nearly fourfold in total 
ventilation days, and there were similar 
increased demands for intensive care 
monitoring, parenteral nutrition, and 
nursing workload, and there was an 
- even greater increase in total hospital 
= days. 


ASSESSMENT OF VARIOUS 
SURFACTANTS 


With so many uncertainties in the 

_ broader application and availability of 
_ surfactant preparations, a logical 
approach would be to perform a multi- 
center international trial comparing the 

- relative efficacy of each surfactant being 
< considered for regulatory approval in 
> each of several countries. Such a trial 
` would provide a reference for the perfor- 
- mance of various surfactants that have 
been developed and would show which 

_ ones have promise. Furthermore, as fu- 
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ture generations of surfactants are de- 
veloped based on recombinant or other 
technologies, it is critical to have a sur- 
factant reference or “gold standard” 
against which to test these agents, since 
controlled trials comparing these 
agents with placebo would be difficult to 
justify. Such a comparison trial is con- 
sistent with our competitive yet cooper- 
ative spirit and encompasses prudent 
consumer activism that demands the 
best and safest possible products for the 
world’s infants and our patients. It is 
imperative that each surfactant being 
considered for approval in the United 
States be evaluated side by side within 
the framework of an independent ran- 
domized trial sponsored by the National 
Institutes of Health, Food and Drug Ad- 
ministration, National Academy of Sci- 
ence, or another agency to determine 
the relative benefits (or harm) of various 
surfactants. As previous trials have not 
controlled for the multitude of varia- 
tions in obstetrics, neonatology, and 
nursing practices (the use of glucocorti- 
coid and tocolytic agents, ventilatory 
techniques, “weaning” guidelines, and 
nursing procedures, to name but a few) 
or for population differences, these clini- 
cal trials should encompass practices 
that are representative of perinatal-neo- 
natal care. Such an approach would pro- 
vide thoughtful pediatricians and par- 
ents with the knowledge base that 
should prevent a recurrence of recent 
tragedies associated with the prema- 
ture approval of drugs for use in prema- 
ture infants. Because several surfac- 
tants might be expected to demonstrate 
efficacy using the clinical end points pre- 
viously discussed and assuming a power 
of 80% and a significance level of at least 
5% (two-sided), the numbers of infants 
required to demonstrate significant 
changes in ventilatory measurements, 
air leaks, the occurrence of bronchopul- 
monary dysplasia, and RDS-associated 
mortality (eg, a reduction in 30% to 50% 
for each variable) by superior agents 
would probably require 100 to 120 
infants in each treatment category. With 
multicenter cooperation it is quite possi- 
ble that these data could be accrued 
within an 18-month period. 

What arguments can be voiced in 
opposition to such a trial? Any clinical 
trial costs money, yet what is the value of 
our infants, who might be subjected to 


inferior treatments if such a comparison 
is not done? Such a trial might contra- 
diet previous trials and not clarify the 
issue of efficacy of a particular agent, 
but that is the risk of new knowledge. 
Some surfactant preparations may 
“work better” using various styles of 


ventilatory techniques (including 
oscillatory ventilation), fluid manage- 
ment, or other approaches not previ- 
ously considered in trials (eg, following 
pharmacologic induction of lung matur- 
ity). Additional studies are needed to 
define how to optimize the effect of 
surfactant. 

This is a promising era in neonatal- 
perinatal medicine, because dedicated 
basic and clinical investigators are 
focusing on the biology of the developing 
lung and on developmental pharmacolo- 
gy. Pediatricians should collect the wis- 
dom of the past, not repeat previous 
errors, and demand the rigor of thor- 
ough evaluation of new techniques and 
therapies before they are put into wide- 
spread uncontrolled use. The role of a 
comparison trial in this regard is pru- 
dent medicine and sound clinical investi- 
gation, and it will ultimately benefit our 
patients by increasing our knowledge 
base of the effects and limitations of 
these powerful new surfactive agents. 


This study was supported by the Sigrid Juselius 
Foundation, Helsinki; by grant HL85036 from the 
National Institutes of Health, Bethesda, Md; by 
grant 000112 from the Food and Drug Administra- 
tion, Rockville, Md; and by the Finnish Academy, 
Helsinki. 
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Background 


Though it is still common practice for physicians to 
recommend a lactose-free formula for infants with 
chronic nonspecific or postinfectious diarrhea, studies 
demonstrate that lactose is rarely the offending agent. 
In fact, recent clinical evidence shows that formula 
containing lactose may actually be helpful in resolving 
fe diarrheä., 


Laci "m routinely excluded from 
E soy-based formula 
without ntrinsic cause 


Keule gastroenteritis in infants is often followed by 
-chronic diarrhea. Conventional treatment for this 
nvolves delaying the reintroduction of usual feedings, 
ind often withholding cow’s milk or milk-based formula. 
Soy-based formulas are often substituted to eliminate 
_the suspect protein. These formulas also replace lactose 
“with sucrose and/or corn syrup for the carbohydrate 
source; this once seemed a good idea because congeni- 
tal lactase deficiency, now regarded as extremely rare, 
was formerly thought to be common in infants. 






























Protein, not lactose, is 
agent in most formula intolerance: 
guilt by association? 


Most cases of lactose intolerance are temporary, sec- 
ondary to protein-induced gastroenteritis, and quickly 

- resolve as soon as the offending protein is withdrawn? 
- Liu et al? demonstrated convincingly that most infants 
- initially intolerant of both milk and lactose could toler- 
- ate lactose after milk protein was eliminated from the 
- diet. Lactose seems to play a role in formula intolerance 
- only when associated with an offending protein. 

_ Gerrard? found that infants with confirmed allergy to 
_cow’s milk protein showed no signs of lactose intoler- 
ance when returned to breast milk. Also, clinical ex- 
perience suggests that human milk frequently is well 

_ tolerated when other foods are not,!5 even though the 
- carbohydrate of breast milk is entirely lactose. 
Groothuis et al® found that lactose formula did not 
prolong mild gastroenteritis in infants, but that these 
infants recovered as quickly as those fed formulas 
containing sucrose or maltodextrin. 


Lactose helps resolve diarrhea 


The most recent data indicate that lactose may actually 
_ resolve some of the symptoms formerly attributed to 
- lactose intolerance or protein intolerance,’ Forty infants 
_ were chosen who, following an initial presentation of 
- acute gastroenteritis, were diagnosed as having chronic 


Perea lactase levels are not as common as once believed: FA 
actually helps resolve diarrhea often SVEA to formula intolerance 


diarrhea and, presumably, formula intolerance. The 
infants were divided into three groups and fed formulas 
that were identical except for the carbohydrate source. 
Within four days, improvement was observed in 86% 
of the infants fed the formula containing lactose, com- 
pared with only 20% and 19% of those fed maltodextrin- 
or sucrose-containing formulas. 


Lactose vindicated 


Lactose is the carbohydrate of breast milk, the ideal 
infant nutritional source, and aids in the absorption of 


calcium,’ magnesium, and zinc.9 It causes beneficial. f 


biochemical and microbiological changes in the lower 
parts of the intestine," helps establish favorable colonic 
flora,!! and its galactose portion may be important in 
the rapid formation of brain lipids.!2 As described 
above, lactose may also take part in a specific mecha- 
nism for the inhibition of water and electrolyte losses 
through the bowel.’ This beneficial energy source 
should not be eliminated from infant formulas because 
of outdated misinformation. The American Academy — 
of Pediatrics Committee on Nutrition clearly states 
that “The current data do not suggest that lactose be 
routinely eliminated from the diet of infants recovering 
from diarrhea”8 While the apparent hypoallergenicity 
of soy-based formulas may seem to make them suitable 
for infants with a family history of atopy, they contain 
no lactose; a more desirable alternative is the lactose- 
containing GOOD START H.A” Iron Fortified Hypo- 
allergenic Infant Formula recently developed by 
Carnation Nutritional Products. For a product mono- 
graph write Carnation Nutritional Products, ACS, 

4144 Howard Ave, Kensington, MD 20895. 
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Purpose.—This section of AJDC will focus on significant researeh that has a high probability of 
being translated into clinical usefulness. It is an attempt to predict pediatric praetice of the future. 


Editorial Comment.—Dr Sullivan presents an excellent review on oxidant radical injury in 
relation to the newborn. Because the preterm infant has a greater susceptibility to the effects of toxic 
oxygen species, Dr Sullivan suggests that this disorder be calied “oxygen radical disease af 
He proposes an interesting hypothesis and suggests ways it can be tested. This 
fascinating article is easy to read, and the reader will enjoy an increased understanding of the 


prematurity.” 


antioxidant systems. AJC., JR. 
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ygen radical injury may be a com- 
"mon pathogenic mechanism in 
several neonatal diseases. The list in- 
¿eludes but is not limited to retinopathy 
K of prematurity, bronchopulmonary 
dys} ‘subependymal and intra- 
ular hemorrhage, and necrotiz- 
- enterocolitis. The greater inci- 
‘dence of these disorders in preterm 
infants suggests that some aspect of 
prematurity increases susceptibility 
to the effects of toxic oxygen species. 
Sa gstad? has proposed the term “oxy- 
gen radical disease in neonatology” to 
describe the apparent propensity of 
“neonates to oxygen radical injury. Be- 
cause of the greater incidence in pre- 
term infants, perhaps a better name 
for this disorder would be “oxygen 
radical disease of prematurity.” Saug- 
stad’s work emphasizes increased oxy- 
-gen radical production associated with 
inereased levels of hypoxanthine, es- 
pecially. following hypoxia. Although 
elevated hypoxanthine concentrations 
after hypoxia i increase superoxide pro- 
duction in the presence of xanthine 
oxidase, this effect may not com- 
pletely explain the selectivity of the 
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I ‘on, Plasma Antioxidants, and the 
ygen Radical Disease of Prematurity’ 


proposed oxygen radical disease for 


premature infants. Premature infants 


have plasma hypoxanthine concentra- 
tions similar to those of term infants.' 

A possible explanation for the oc- 
eurrence of these disorders in prema- 
turity is that preterm infants may have 
defects in one or more of the antioxi- 
dant systems that protect more ma- 
ture infants and older children from 
oxygen radical injury. From a teleo- 
logic point of view, it is reasonable that 
preterm infants have less-effective an- 
tioxidant systems. Lower oxygen ten- 
sions in the intrauterine environment 
may allow survival with less-potent 
antioxidant systems. Hypotheses 
based on possible defects in antioxi- 
dant protection are attractive because 
administration of the deficient anti- 
oxidant may allow both verification of 
the hypothesis and preventive treat- 
ment, if the hypothesis is confirmed. 
Many proteins and other substances 
that occur in vivo have demonstrable 
antioxidant activity in vitro. These 
include superoxide dismutase, cata- 
lase, glutathione peroxidase, vitamin 
E, ascorbic acid, uric acid, ceruloplas- 
min, and apotransferrin. The relative 
importance of each component in vivo 
in health and disease remains unclear. 
Results of in vitro assays are of limited 
value in addressing this question.’ Re- 
cent studies with vitamin E in retinop- 






































athy of prenan iiy ioe this : 
point. In vitro vitamin E is a potent, 
lipophilic, chain-breaking antioxidant, 
Vitamin E is also known to be at a 
relatively low concentration in the 
plasma of premature infants. These 
findings appear to be strong cireum- 
stantial evidence that the low vita 
E levels of premature infants prei 
pose them to retinopathy of premat 
ity. However, it has been diffict 
establish that. pharmacolog 
tation of vitamin E levels in pret 
infants protects them from retinop 
thy of prematurity. | os 
Little attention has been giver 
the possible importance of co 
nents whose antioxidant activitie 
pend on interactions with iron.** 
90% of the preventive antioxidan 
tivity of plasma is associated wit 
ceruloplasmin and transferrin.”* As 
preventive antioxidants, these two 
proteins are 200 to 500 times more 
potent than vitamin E, compared on a 
molar basis.** The antioxidant aetiv 
ties of both proteins depend on the 
interactions with iron and may t 
be called “iron-associated antiox 
dants.” The antioxidant activity of 
ruloplasmin resides in its ferro 
activity. * As a ferroxidase, cerulopl 
min catalyzes the oxidation of ferro 
to ferric iron. Oxidation to the fer 
form may facilitate the binding of iron 
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_ to transferrin. Inhibition of this en- 
= gymatie activity abolishes the antiox- 
` idant activity of ceruloplasmin. With 
transferrin, it is the unsaturated form, 
apotransferrin, that possesses anti- 
= oxidant activity.” Apotransferrin 
> loses its antioxidant activity after 
< binding two ferric ions. The antioxi- 
dant activity of uric acid may also be 
-dependent on interactions with iron.” 

There are two reasons for consider- 
ing a role for ceruloplasmin and apo- 
transferrin in protection against an 
oxygen radical disease of prematurity: 

1. The plasma concentrations of 
both ceruloplasmin and trans- 
_ ferrin™" are low by adult standards 
> in term neonates and are even lower 
- in premature infants. Exactly such a 
© pattern would be expected for antiox- 
_ idants of importance in the pathogen- 
_ esis of the oxygen radical disease of 
> prematurity. 
2, The antioxidant activity of a mole 
of apotransferrin is abolished by in- 
cubation with two moles of ferric 
iron.?* Shortly after birth, in both 
term and preterm infants, there are 
major perturbations in iron metabo- 
lism that result in substantial in- 
-= creases in transferrin saturation." 
This phenomenon has the effect of 
neutralizing much of the antioxidant 
activity of transferrin. 

ROLE OF IRON IN OXYGEN 
RADICAL INJURY 


The role of iron in oxygen radical 
injury is the subject of a rapidly grow- 
ing literature. Iron is thought to facil- 
itate formation of the highly reactive 
hydroxy! radical (OH) from superox- 
ide in the Haber-Weiss reaction: 

QO; + Fe’* -> O, + Fett 
20;+2H* — 0,+H,0, 
Fe*+ + H,0, -> Fet + OH~ +-OH 

An in vivo role for iron in oxygen 
= radical injury is supported by studies 
that show protective effects of defer- 
oxamine against this form of injury.” 
Deferoxamine-bound iron does not fa- 
cilitate -OH formation or lipid peroxi- 
dation. More recent studies have found 
that nutritional iron deficiency is also 
protective in several types of oxygen 
radical-mediated injury. 

NEONATAL IRON METABOLISM 


Birth is a point of transition for the 
neonate from a relatively iron-rich en- 
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vironment in utero to the iron-poor 
extrauterine environment. In utero, 
iron is available from the mother in 
excess of needs. This is clearly the 
case, since normal neonates have iron 
in storage.” After birth, acquisition 
of enough additional iron to support 
maximal growth is not always assured. 

Transition to the higher oxygen con- 
centration of extrauterine existence is 
also associated with a virtual cessation 
of red blood cell formation that per- 
sists for six to eight weeks.'** This 
adjustment has major effects on neo- 
natal iron metabolism. Since red blood 
cell senescence and lysis continue or, 
in the presence of a hemolytic process, 
increase, there is an increase in the 
amount of iron that must be stored. 
The usual postnatal cessation in eryth- 
ropoiesis appears to be a sufficient 
explanation for the large increases in 
transferrin saturation and plasma fer- 
ritin levels seen in both term and 
preterm infants shortly after birth. In 
the study of Siimes et al, the median 
serum ferritin level in normal infants 
rose to a postnatal peak of 356 pg/L 
at 1 month of age and fell to 30 pg/L 
by 6 months of age. 

In premature infants, much higher 
levels of serum ferritin may be seen, 
especially in infants who receive iron 
supplements or blood transfusions. 
The preterm infant, in part simply by 
virtue of being small, has a very lim- 
ited capacity to assimilate exogenous 
iron. Premature infants also appear to 
have unregulated absorption of iron. 
Their absorption of iron is propor- 
tional to dietary iron regardless of 
need. In those given supplemental 
iron or blood transfusions, Shaw'® ob- 
served some very high values for se- 
rum ferritin (1000 to 2000 g/L). In an 
adult, these values would suggest a 
diagnosis of homozygous hemochro- 
matosis. 

At birth, preterm infants have less 
total body iron than term infants, in 
part because of their smaller size. 
Premature delivery also interrupts 
iron acquisition from the mother dur- 
ing the period of maximal iron absorp- 
tion. Despite the smaller total body 
iron pool, premature newborns also 
have very high transferrin satura- 
tions. Transferrin saturations of 1.00 
(100%) may be encountered. This is a 





consequence of the low transferrin 
concentrations seen in premature in- 
fants. Transferrin concentration in- 
creases with gestational age and cor- 
relates closely with gestational age. 
Regulation of the transferrin level in 
preterm neonates may thus be deter- 
mined more by developmental factors 
than by iron status, * 


Ceruloplasmin in Preterm Infants 


The other plasma protein with iron- 
associated antioxidant activity is ce- 
ruloplasmin. The antioxidant activity 
of ceruloplasmin depends on its fer- 
roxidase activity, as noted above. Act- 
ing as a ferroxidase, it may exert some 
of its antioxidant activity by facilitat- | 
ing the binding of iron to transferrin. 
However, even in the absence of trans- 
ferrin, ceruloplasmin is a potent anti- 
oxidant.” Recent studies suggest that 
iron is most effective in promoting 
lipid peroxidation when ferric and fer- 
rous ions are present in equal concen- 
trations. Ferric iron alone is much less 
effective than an equimolar 1:1 mix- 
ture of ferric and ferrous iron.” Ce- 
ruloplasmin may thus have an antiox- 
idant effect by increasing the ferric/ 
ferrous ratio. 

The plasma eoncentration of ceru- 
loplasmin is lower in premature than 
in term infants.*!" Even in fully ma- 
ture infants, the ceruloplasmin con- 
centration at birth is only about one 
third of that seen in older children and 
adults. There is also evidence that 
preterm infants with respiratory dis- 
tress syndrome have lower cord serum 
ceruloplasmin concentrations than un- 
affected preterm infants.” 


HYPOTHESIS 


The following hypothesis is pro- 
posed: Premature infants are abnor- 
mally susceptible to oxygen radical 
injury because of developmentally low 
levels of the iron-associated antioxi- 
dant proteins ceruloplasmin and 
transferrin combined with postnatal 
changes in iron metabolism that de- 
crease the concentration of apotrans- 
ferrin. 

The hypothesis suggests that the 
oxygen radical disease of prematurity 
is primarily a disorder of iron-associ- 
ated antioxidant deficiency. It also 
implies that, in some premature in- 
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fants, a state of clinically significant 
iron overload develops in the first few 
weeks of life. This is not to say that 
the iron present in the infant is exces- 
sive in terms of the amount required 
for erythropoiesis and growth. Rather, 
- the available iron overloads the infant’s 
limited iron-handling capacity. 

The hypothesis does not exclude an 
important role for other factors in the 
pathogenesis of an oxygen radical dis- 
ease of prematurity. In particular, at 
the present level of understanding, it 
does not explain why injury is more 
prominent in the retina of one infant 

id in he lungs of another. Additional 
factors must be acting to determine 
‘which site of injury predominates in a 
given case. 





VERIFICATION 


Several testable predictions arise 
from the hypothesis, the most signifi- 
cant of which involve possible modes 
of preventive therapy. Existing data 
‘on iron metabolism, ceruloplasmin, 
and transferrin in the neonatal period 
Q generally support the proposed hy- 
pothesis. = These data provide indi- 
rect evidence, for example, of an in- 
verse association between the mean 
transferrin level and disease inci- 
“dence. Verification of the hypothesis 
will require demonstration of such an 
association in individual patients. The 
hypothesis suggests that disease 
‘should oeeur significantly more fre- 
quently in those infants with low ce- 
ruloplasmin levels, high transferrin 
saturation, and/or high ferritin levels. 
Verification will require studies of ce- 
ruloplasmin levels, transferrin satu- 
ration, and ferritin levels in relation 
to the occurrence of disease in a series 
of premature infants. Positive results 
‘In Such studies should be followed by 
an attempt to prevent disease occur- 
rence by pharmacologic augmentation 
of ceruloplasmin and/or apotransfer- 
rin levels in premature infants. 


ANTIOXIDANT ACTIVITY 
AND PLASMA TRANSFUSION 


One additional implication of the 
hypothesis requires further comment, 
since it has potential importance both 
in verification and in possible preven- 
tive therapy. Intravenous administra- 
tion of purified preparations of ceru- 
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loplasmin and apotransferrin should 
increase the antioxidant activity of an 
infant’s plasma. These are not stan- 
dard pharmaceutical products. How- 
ever, ceruloplasmin and apotransfer- 
rin are often routinely given to sick 
newborns in the form of donor plasma. 
Since adult donor plasma has greater 
concentrations of these two proteins 
than that of term and, especially, pre- 
term neonates, transfusion of donor 
plasma can potentially increase the 
infant’s plasma levels of ceruloplasmin 
and apotransferrin. 

It is useful to estimate the maximum 
potential increase in these levels. Ce- 
ruloplasmin in, for example, the 
plasma of a woman donor who uses 
oral contraceptives can exceed 
1000 mg/L.° In preterm infants, levels 
of less than 100 mg/L are not uneom- 
mon.’ Thus, a blood donor’s plasma 
may contain more than ten times as 
much ceruloplasmin per volume. If 
this woman donor were also a frequent 
donor, it is possible that she could be 
iron depleted or even marginally iron 
deficient because of her high donation 
frequency. Frequent blood donors are 
at risk of iron deficiency.* Since iron 
deficiency is known to be associated 
with an elevated plasma transferrin 
concentration and decreased transfer- 
rin saturation,” her apotransferrin 
level may be significantly higher than 
the normal adult level. Since a preterm 
infant’s apotransferrin level may be 
essentially zero, ie, in infants having 
a transferrin saturation of 1.00, the 
adult woman blood donor’s plasma 
apotransferrin concentration may ex- 
ceed that of a premature infant by 
several orders of magnitude. 

The calculation of maximum possi- 
ble differences between donor plasma 
and preterm infant plasma is germane 
to this discussion, because, in at- 
tempting preventive therapy, cerulo- 
plasmin and apotransferrin levels in 
donor plasma can be readily measured 
by widely available laboratory tests 
before transfusion. Donor plasma can 
be selected to assure maximal aug- 
mentation of an infant’s iron-associ- 
ated antioxidant activity. If the pro- 
posed hypothesis is correct, plasma 
transfusion may be an effective pre- 
ventive therapy against oxygen radi- 
cal injury. 


ANTIOXIDANT ACTIVITY 
AND BLOOD TRANSFUSION 


These considerations raise the ques- 
tion of the role of blood transfusions ` 
in this disorder. It has been suggested 
that blood transfusion may increase | 
an infant’s risk.° Can blood transfusion -` 
augment an infant’s iron-associated - 
antioxidant activity? It might appear- 
that transfusion of blood containing 
some adult plasma could increase the — 
infant’s iron-associated antioxidant 
activity. That this is an unlikely eon- 
sequence of blood transfusion is shown 
by the following calculations. 

A typical 10 mL transfusion of - 
packed red blood cells may contain as _ 
much as 3 g of hemoglobin. Since — 
hemoglobin contains approximately — 
60 pmol of iron per gram, 10 mL of 
packed red blood cells may contain as _ 
much as 180 pmol of iron. Plasma does — 
not typically have a total iron-binding _ 
capacity greater than 80 pmol/L. In 
10 mL of packed red blood cells with- 
not more than 5 mL of plasma, there 
should be no more than 0.4 pmol of- 
plasma total iron-binding capacity. - 
Therefore, packed red blood cells may 
easily contain 450 times as much he- 
moglobin iron as the plasma total iron- 
binding capacity. The data of Shaw’ 
indicate that blood transfusions may 
result in a net addition to storage eir 
in preterm infants. Even s$ 
amounts of packed red blood | 
contain amounts of iron that are | 
in relation to the premature infan 
total body iron. A 1000 g premature ~ 
infant has only about 50 mg of total 
body iron, or only about five times- 
that contained in a single 10 mL trans- 
fusion of packed red blood cells. 


DEFEROXAMINE AS 
AN ANTIOXIDANT 


Administration of deferoxamine is 
one possible approach to increasing 
both iron-binding capacity and anti- 
oxidant activity. Use of deferoxamine | 
in preventing retinopathy of prema 
turity has been proposed.’ _Deferoxa- 
mine chelates ferric iron and has been 
shown to protect against various forms 
of oxygen radical-mediated i injur, pay 
Vivo, 20-2 

In premature infants, deferoxamine 
may prove to be effective in boosting 
antioxidant activity in the short term. 
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“However, long-term treatment with 
„deferoxamine may be of limited use- 
fulness in this setting. Deferoxamine- 
` bound iron in plasma is not retained 
-by the kidneys. Repeated use of defer- 
-oxamine could exhaust a small infant’s 
=. modest store of iron. In contrast, the 
addition of exogenous human apo- 
-transferrin to an infants plasma 
‘should augment plasma antioxidant 
activity without facilitating urine iron 


MILK AND THE 
ANTIOXIDANT ACTIVITY 
OF APOLACTOFERRIN 


<: Laetoferrin is a transferrinlike iron- 
binding protein present in highest con- 
-centration in milk and neutrophils.” 
‘In the antioxidant activity assay of 
Stocks and coworkers,” both purified 
‘apolactoferrin and human milk have 
‘substantial antioxidant activity 
“G@.L.S. and R. B. Newton, PhD, un- 


>: 1. Saugstad OD: Hypoxanthine as an indicator 
-of hypoxia: Its role in health and disease through 
free radical production. Pediatr Res 1988;23:143- 
: 150. 
oo Dormans TL: Free-radieal oxidation and 
antioxidants. Lancet 1978:1:647-650. 
3. Phelps DL, Rosenbaum AL, Isenberg SJ, 
~~ et ak Tocopherol efficacy and safety for prevent- 
- ing retinopathy of prematurity: A randomized, 
controlled, double-masked trial. Pediatrics 1987; 
- 79:489-500. 
- 4. Hittner HM, Speer ME, Rudolph AJ, et al: 
< Retrolental fibroplasia and vitamin E in the 
‘preterm infant: Comparison of oral versus intra- 
muscular:oral administration. Pediatrics 1984; 
:78:238-249. 
- 5. Sullivan JL: Retinopathy of prematurity and 
fron: A modification of the oxygen hypothesis. 
Pediatrics 1986;78:1171-1172. 
6, Sullivan JL: Serum antioxidant activity in 
neonates. Arch Dis Child 1988;63:748-750. 
7. Stocks J, Gutteridge JMC, Sharpe RJ, et al: 
Assay using brain homogenate for measuring the 
antioxidant activity of biological fluids. Clin Sci 
1974;47:215-222. 
8. Stocks J; Gutteridge. JMC, Sharp RJ, et al: 
‘The inhibition of. ee autoxidation by human 
‘serum. and its 1 tose! proteins and 











aeruloplasmin: 
perspectives. 
329. 


- 9. Gutteridge 
R 











Gerloplan d alkalir 3p 
cord serum of teri ; eterm, ud. Serta ea 
jaundiced neonates, Am J Obstet Gynecol 1974; 
- . 118:950-954. 







A 1344 AJDC—Vol 142, Dec 1988 


published observations, 1987). Human 
apolactoferrin given intravenously to 
rats has been shown to protect them 
in a dose-dependent manner against 
acute lung injury in vivo in a com- 
plement and neutrophil_dependent 
model system.” 

Breast-fed premature. infatite may 
have a lower incidence of retinopathy 
of prematurity.” Within the context of 
the proposed hypothesis, an explana- 
tion for this observation is suggested. 
Human milk is rich in lactoferrin, al- 
most all of which is normally free of 
iron. Colostrum is particularly rich 
in lactoferrin. Since premature infants 
ean absorb large amounts of intact 
milk macromolecules into their 
plasma,* it is possible that apolacto- 
ferrin may be absorbed from milk in 
amounts sufficient to boost plasma 
antioxidant activity. A positive effect 
on neonatal antioxidant protection 
could be another of the many benefits 
infants derive from breast-feeding. 
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ine treatment is known to 
‘owth hormone (GH) secretion 
in boys with constitutional delay (CD). 
-. To determine whether spontaneous GH 

-secretion is normal after treatment, we 
assessed GH secretion before and after 
a four- to five-month course of testos- 
-terone enanthate in eight adolescents 
= -with CD. Before testosterone therapy, 

the mean (+1 SD) 24-hour integrated 
~- eoncentration of GH (IC-GH) by constant 
blood withdrawal technique was 
. 1.721.0 pg/L (normal range: for age, 3.2 
| 5 pg/L), and the IC-testosterone 
nol/L. Two patients re- 
reatment had normal IC- 
After testosterone treatment, 



































aoe was 6.5+5.3 nmol/L. Five of eight pa- 
-> tients had 1C-GH values that were again 
a _subnormal. A subnormal IC-GH associ- 
-ated with CD may persist after testoster- 
"one therapy is discontinued. Deficiency 
E of K opoalneon GH secretion may Or- 
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~c. (Xonstitutional delay (CD) in boys is 

“characterized by slow growth, 
; shor stature, delayed pubertal devel- 
D opment, and retarded osseous matu- 
ration? These patients frequently 
undergo diagnostic growth hormone 
(GH) evaluation because the clinical 
= signs of CD resemble the presentation 
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an IC-GH of the entire group was — 
}.3£+2.6 ug/L, and the IC-testosterone 


of GH deficiency. If these patients 
with CD receive no pretest hormonal 
priming, the GH response to stimula- 
tion is often comparable with that of 
children with GH deficiency.?* Prim- 
ing with testosterone can lead to nor- 
mal GH responses in patients with CD 
who initially exhibited deficient GH 
seeretion.** These observations ied to 
recommendations for inclusion cf tes- 
tosterone priming before GH stimu- 
lation testing in boys of pubertal ege.*” 

The 24-hour integrated concentra- 
tion of GH (IC-GH) gives an assess- 
ment of spontaneous GH secretion. 
The IC-GH by constant withdrawal of 
blood may be a more sensitive method 
for identifying patients with GH defi- 
ciency than traditional pharmacologic 
stimulation tests alone.*” 

The IC-GH in untreated patients 
with CD may be very low and has also 
been found to increase during testos- 
terone therapy." To our knowledge, 
the status of spontaneous GH secre- 
tion in patients with CD after testos- 
terone treatment has not been previ- 
ously evaluated. Using the method of 
constant blood withdrawal, we meas- 
ured 24-hour IC-GH in patients with 
CD before and after a short therapeu- 
tic course of testosterone injections. 


METHODS 


The patients reported in this study were 
referred to the Division of Pediatrie En- 
docrinology at the University of Maryland, 
Baltimore, for evaluation of delayed pu- 
berty and slow linear growth. Norendo- 
crine causes of short stature and delayed 
puberty were ruled out by patient history, 
physical examination, and standard labo- 
ratory studies. All patients were chemi- 
cally euthyroid. All studies were performed 
at the University of Maryland. Procedures 
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complied with institutional standards re- 
garding the participation of human sub 
jects. Informed consent was obtained from 
patients and parents before each diagnosti 
study. 

Growth hormone response to provocati 
stimulation was assessed by testing wi 
the following paired pharmacologic agen 
insulin® and levodopa,” arginine hydro- 
chloride, or clonidine hydrochlori 
Spontaneous GH secretion was evalu 
by determining the 20- to 24-hour IC-G 
Blood was obtained by a- constant 1 
drawal technique through a nonthi 
genic catheter.** The 1C-GH_ was 
mined in a aged Pe fro 


ee ouble antibody ts 
human GH. antibody 


Pituitary Program, } aiti > Mi 
Using the method outline doa 
previously reported 1C-GH y 
dren aged 7 to 18 years havin 
height, weight, and growth rate 
zane from 3; 2 to 11, 5 bell Be 








tions. ioc determinations for IC 
and IC-testosterone were performed 
sooner than six weeks after the last. dos 
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6.7 
8.9 
10.0 
19.0 
8.1 
0.2 
6.8 
16.5 


Mean+1SD 10.3+4.8 


16.1+5.5 


Age, y Age, y cm kg rate, cm/y Stage? 
Pee ee ay hs hand Baa ek =e 1 Reet eer er 
No. First Second First Second First Second First Second First During First Second 

1 15.7 16.2 12.0 13.0 156.7 162.8 66.3 67.7 2.2 12.2 P1G1 

2 15.2 15.9 11.0 12.0 142.1 149.6 36.3 41.4 3.2 12.0 P1G1 P2G3 
3 14.7 15.6 13.5 uk 155.5 163.5 39.0 47.0 4.0 8.0 P2G1 P4G3 
4 14.7 15.7 13.0 14.0 141.9 151.6 33.0 41.0 4.0 11.1 P1G2 P3G3 
5 15.6 16.1 13.5 14.0 161.4 168.8 49.9 59.7 3.8 11.3 P1G2 P4G4 
6 15.8 16.5 13.5 oe 159.3 168.1 66.0 81.0 4.0 9.9 P3G2 P5G4 
7 16.9 18.25 12.5 14.0 160.0 172.0 60.0 72.0 4.0 12.2 P1G2 P4G3 
8 16.1 16.75 13.0 TR 153.5 160.3 42.0 51.0 5.2 8.9 P3G3 P4G4 

Mean+1SD 15.6+0.7 16.4+0.9 12.8+0.9 13.4+0.9 154.0+7.0 162.0+8.0 49.0+14.0 58.0+15.0 3.8+0.9 10.7+1.6 


IC-GH, pg/L* 


During 


9.1 
1.5 
1.4 
3.9 
0.7 
1.8 
4.7 


1.7+1.0 3.3+2.6 








IC-Testosterone, 
nmol/L 
During 
0.3 
0.1 
0.1 
1.2 
0 
4.0 
0.7 
7.6 
1.8+2.7 


“Normal range of integrated concentration of GH (IC-GH), 3.2 to 11.5 ug/L in children of normal stature aged 7 to 18 years.'® 
tLevels after retesting of patients 6 and 7 during testosterone therapy. 
Statistically higher than level from first test, P<.005. 


of testosterone. Patients who initially had 
stimulated GH levels less than 10 pg/L 
before testosterone therapy also under- 
went repeated pharmacologic stimulation 
tests then. The IC-GH was determined for 
patients 6 and 7 in midcourse of their 
testosterone therapy. 

Patient heights were measured on a sta- 
diometer. Pretreatment growth rates were 
reported from the interval approximately 
six months before therapy. Bone age was 
determined from roentgenograms of the 
hand according to the standards of Greulich 
and Pyle.” Pubertal development was as- 
sessed using methods described by Tan- 
ner.*! 

Differences in variables before and after 
therapy were assessed by paired t test.*** 


RESULTS 
The chronologic age, bone age, 


height, weight, growth rate, and Tan- 
ner stage are given in Table 1 for the 
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patients before and after testosterone 
therapy. In response to testosterone 
therapy, all patients had a marked 
improvement in pubertal development 
and growth rate (P<.0004). 

The IC-testosterone and IC-GH be- 
fore and after therapy are given in 
Table 2 for each patient. The mean 
1C-testosterone of the group after 
therapy was significantly higher 
(P<.005) than the pretreatment level. 

Patients 3, 4, and 8 had normal GH 
responses to stimulation before tes- 
tosterone therapy. Patients 1, 2, 5, and 
7 had normal GH responses to stimu- 
lation after testosterone therapy. Only 
patient 6 had deficient GH responses 
to stimulation before and after testos- 
terone therapy. 

The pretreatment IC-GH values of 
all the patients were in the GH defi- 
ciency range of less than 3.2 pg/L. 


After testosterone therapy, patients 
2, 4, and 8 were found to have normal 
IC-GH values; however, the remaining 
five patients again had IC-GH values 
in the deficient range. Patients 6 and 
7 had normal IC-GH values during 
testosterone therapy that reverted 
into the deficient range after testos- 
terone therapy. Although IC-GH val- 
ues after therapy tended to be higher 
than pretreatment levels, this differ- 
ence was not statistically significant 
(P<.1) in the eight patients studied. 
There was no correlation between the 
posttreatment IC-GH and the IC-tes- 
tosterone. 


COMMENT 


We previously reported normative 
values for the 24-hour IC-GH from a 
pooled sample obtained by the con- 
stant blood withdrawal method.'* The 
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_ IC-GH is highest in the pubertal and 
-> early adult years and declines there- 
after with increasing age. The pedi- 
atric subjects in that report were all 
of normal height, weight, and growth 
= Yate, and their IC-GH values. ranged 
<o from 3.2 to 11.5 pg/L.” 
— The method of constant blood with- 
<- drawal for determination of the 
-- “IC-GH has been used to study poorly 
growing children who had GH defi- 
-ciency diagnosed as a GH response to 
paired pharmacologic stimulation be- 
low 10 ng/mL. These patients with 
deficient GH responses to stimulation 
all hi ad. subnormal IC-GH values of 
3.2 we/L or less.’ 
~ Using the same techniques, we sub- 
sequently demonstrated the existence 
_ of a subgroup of poorly growing chil- 
>. dren who have normal GH responses 
to stimulation but subnormal IC-GH 
values.” Replacement doses of GH re- 
| sult i in improved growth similar to that 
for patients with deficient GH re- 
. -sponse to pharmacologie stimulation.” 
Other investigators using somewhat 
Sr methods for determining the 
‘ted similar experi- 












1eous GH secretion may have 
aportant role in mediating normal 
growth and puberty in the adolescent 
age group. The combination of high 
endogenous GH secretion together 
_ with rising testosterone levels may be 
ot ~ necessary for the normal adolescent 
growth spurt in boys.” Growth hor- 
mone secretion in adolescence may 
mediate the concentration of sex hor- 
‘mone-binding globulin, which, in 
irn, may influence testosterone ef- 
fect and the progression of puberty.” 
-. It has been suspected that inade- 
- quate secretion of GH contributes to 
the clinical manifestations of CD, par- 
















Delay in the onset of adolescent 
ment, in The Diagnosis and 
Endocrine Disease in Childhood 
scence, ed 3. ‘Springfield, IR, Charles 
c Thomas Publishers, 1965, p 164. 
2, Prader A, Zachman M, Bucher H: Consti- 
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ticularly poor linear growth.? Even 
before the age of adolescence, boys 
with CD may have deteriorating 
growth and delayed osseous matura- 
tion that is clinically similar to the 
presentation of GH deficiency.'? If tes- 
tosterone priming is not performed, a 
large portion of patients with CD will 
have impaired GH secretion.** 
Bierich® found that adolescent pa- 
tients with CD without testosterone 
priming had subnormal spontaneous 
GH levels, and treatment with GH 
alone led to a marked improvement in 
growth rate. 

A hallmark of CD has been the 
substantial improvement in stimu- 
lated GH secretion brought about by 
exogenous testosterone.** We previ- 
ously reported that testosterone ther- 
apy substantially increases the IC- 
GH.” During testosterone therapy, 
patients with CD who initially had 
subnormal IC-GH values were found 
on repeated examination to have IC- 
GH values in the normal range.“ In 
our study, the two patients (6 and 7) 
who were reevaluated during testos- 
terone therapy had normal IC-GH val- 
ues, 

In response to a short course of 
testosterone therapy, patients with 
CD also have an impressive accelera- 
tion of linear growth, with greater 
advancement in height age than bone 
age, enhanced predicted adult height, 
pubertal development, and improved 
self-image and social relationships.” 
The acute salutary changes in GH 
secretion and growth rate during tes- 
tosterone therapy suggested a previ- 
ously untested hypothesis that spon- 
taneous GH secretion will be normal 
once androgen treatment ends. How- 
ever, we found that once testosterone 
therapy is stopped, IC-GH values in 
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patients with CD again tended to be 
in the subnormal range. Increases in 
the IC-GH values into the norma 
range observed during testosterone 
therapy are not predictive of a normal 
IC-GH after testosterone therapy. As 
yet, we do not have sufficient long- 
term follow-up data on our patients. 
with CD to assess the effect of a low 
IC-GH on their subsequent linear 
growth or final adult height. 

Wilson et al,” in a follow-up study 
of patients with CD treated only with 
testosterone, reported the mean final 
height of treated patients as- 
171.2+4.6 em, or — 0.9 SDs below the - 
mean height of the adult male popu- - 
lation. Patients with CD who did not © 

receive testosterone had a lower but 

not statistically different mean height 
from treated patients. As a group, the 
patients with CD in their report? 
had a final height significant 
shorter than the reference popu 
tion, whether treated or untreated 
Courses of testosterone therapy 
longer than four or five months do not 
seem to increase the final height o 
patients with CD.* Therefore, factors 
in addition to lack of testosterone. 
delayed onset of puberty may lead 
the significantly shorter adult heigh’ 
of patients with CD. It is possible that 
deficient spontaneous GH secretion 
may be one factor causing the shorter 
final height in this group of patients. 

Our findings suggest that decreases 
spontaneous GH secretion is associ 
ated with CD and that subnorm 
spontaneous GH secretion may rec 
even after a successful short. cours 
testosterone therapy. It remains ti 
determined whether GH replacem 
in patients with CD with subnor 
IC-GH values would have a benefi 
effect on final adult height. 
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Words of comfort, skillfully administered, are the oldest therapy known 


Lours NIZER 
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è Percutaneous antegrade pyelogra- 
phy should be considered in the few, 
F select, critically Hl newborns with bilat- 
i ystic disease when the diag- 
tical to management and dif- 
fh ith the usual imaging procedures. 
` Two extremely ill newborns with severe 
~-oliguria and cystic abnormalities in both 
_ kidneys by ultrasound underwent so- 
cn jraphic. guidance for percutaneous 
_ antegrade nephrostograms in the first 
ite. With injection of contrast 





































, multicystic dysplastic kidney 
ne side and an obstructed hydro- 
-> nephrotic kidney on the other, thereby 
i „directing decompression of the ob- 
<idney to preserve native renal 
hi: procedure can provide a 
nosis in these rare but 


909. 
AJDC 1988;142:1349-1351) 


Mihe two most common causes of an 
abdominal mass in the newborn are 
Itieystic dysplastic kidney (MDK) 
iydronephrosis.'* The initial im- 
ng of an abdominal mass is often 
done with ultrasound, a particularly 
n useful method since it does not depend 
` onrenal function. Though sonographic 
for differentiation of MDK 

from hydronephrosis have been devel- 
A oped,’ distinguishing MDK from se- 
- were hydronephrosis can occasionally 
fficult in the newborn.‘ In those 
s where the infant has one 
z | kidney or renal function is 
~ normal, diagnosis i is not urgent. How- 
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Percutaneous Nephrostogram in the Newborn 
With Bilateral Renal Cystic Disease 


ever, in the rare patient in whom both 
kidneys are abnormal and renal func- 
tion is severely depressed, it is impor- 
tant to make the distinction between 
a dysplastic condition such as MDK 
and an obstructed hydronephrot:c kid- 
ney that may be surgically correcta- 


ble. An obstructed hydronepl nrotic 


kidney, even with a thin rim of paren- 
ehyma, may be salvaged surgically.” 
Bilateral MDKs in a live newborn 
are rare. In one reported series of 44 
patients with MDK, seven (16%) had 


contralateral hydronephrosis from 


ureteropelvic junction obstruction, 
and only two patients (4%) had « bilat- 
eral MDK.* A definitive diagnosis of 
obstructive hydronephrosis or MDK 
in each kidney when both are severely 
abnormal can guide surgical interven- 
tion to the most salvageable kidney in 
these ill patients. 


PATIENTS AND METHODS 


Two critically ill newborns had bilateral 
cystic abdominal masses on sonegraphy 
(Figs 1, top left and top right, and 2, left 
and middle). Nuclear medicine studies 
were not performed because of severely 
diminished renal function. There was 
marked oliguria. One 3-day-old infant un- 
derwent both percutaneous nephrosto- 
grams in one session. The other infant had 
the nephrostograms at 5 and 7 days of age. 
In each patient, on each side, the procedure 
was performed with the nonsedated patient 
lying prone on the radiographic table with 
heaters to maintain temperature. After 
immobilizing the infants, the cystic masses 
were localized under real-time sonography 
(5-MHz transducer). With sterile tech- 
nique, a 22-gauge needle was pleced into 
each cystic mass with sonographic confir- 
mation of the needle position. Fluid was 
aspirated and sent for analysis. Iothala- 
mate meglumine (Conray 17%) was injected 
under fluorescopic control. The distinguish- 
ing criteria included communicating cysts, 
central pelvis, presence of a ureter, and 
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contrast in the bladder. Roentgenograms 
documented the contrast in the systems, 
RESULTS 
Patient 1 

The ultrasound scan (Fig 1, top left 
and top right) of the first ill infant 
suggested a single large eyst on ‘the 
right without identifiable renal pare: 
chyma. The group of cysts on the le 
appeared to communicate, and the 
largest was central; the configuratio 
was similar to a dilated central col 
lecting system. No ureters were seen. 
We concluded, with the clinical ev 
dence of severe renal compromis 
that the more normal kidney was ¢ 
the left, probably an obstruction of tl 
ureteropelvic junction. The cyst on 
right without appreciable renal co 
was believed to be the less functi 
kidney. x 

At 5days ofage, percutane 
tures with 22-gauge needle 
left revealed. noncommunicating 
(Fig 1, bottom left) with no ide: 
ble collecting. system or ureter, € 
ing the o to let DK. S 





right side ar pune 
bottom right, ries a 


sequently placed: w 
atomie details similar 0. tho: 
fluoroscopically. at the time oi 
taneous needle puncture. The T 
kidney was hydronephrotic, © 
structed at the ureteropelvic junet: 

The patient went on to need lo 
term peritoneal dialysis and a kid ne 
transplant. . 











Patient 2 
Sonograms of the. kidneys ir 
sick 3-day-old infant reveal 
cystic structures of ` varying size 1 
did not appear to communicate in e 
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Fig 1.——Top left, Coronal ultrasound scan of patient 1, with aorta (AO) and inferior vena cava (IVC) visualized. Single 
: cyst in right kidney (RT KID) below liver and cysts in left kidney (LT KID) are identified. Top right, Coronal ultrasound 
scan of left kidney showing collection of cysts that resembled a collecting system. This was multicystic dysplastic 
kidney (MDK). Bottom left, After several percutaneous punctures and filling of isolated cysts, this spot film confirms 
left MDK. Bottom right, Percutaneous injection of right system shows right hydronephrosis, right ureter, and bladder 
filling with reflux into the atretic distal left ureter. 
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-indicates right kidney; LT KID, left kidney. 


` renal fossa (Fig 2, left and middle). 
_ ‘The infant did have some urine output, 
suggesting that the underlying prob- 
lem might be severe but incomplete 
obstruction. 
Percutaneous puncture of the left 
side showed communicating cysts with 
. a larger central one, suggesting an 
_ obstruction of the ureteropelvic junc- 
g 2, right). No contrast was 
jed in the bladder or a ureter. 
A> percutaneous nephrostomy tube 
was placed, and some urine was 
drained over the next week. 
The right side was punctured sev- 
eral times, and several cysts filled with 
- contrast, Only two of the cysts com- 
-municated. A tube was placed but 
failed to drain urine over the next 
week. 
- The patient eventually needed long- 
“term peritoneal dialysis and received 
a renal transplant. 


COMMENT 


Infants with severe bilateral renal 
disease are critically ill, usually oli- 
gurie or anuric with respiratory dis- 
tress. Any procedure, and certainly 
surgery, constitutes a significant risk 
in such children. However, early delin- 
eation of the renal anatomy is obvi- 
ously important to decide if there is a 
surgical lesion that needs to be cor- 
rected urgently. Percutaneous ne- 
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- Fig 2.—Left and center, Longitudinal sonograms through right (left) and left (center) renal 
fossa of patient 2. Neither group of cysts appeared to have configuration of dilated collecting 
system. Right, Frontal roentgenogram at end of procedure showing central pelvis with 
dilated calyces on left; no ureter was identified. On right there are several cysts. RT KID 


phrostomy was first described in a 
child in 1865.7 Renal puncture in the 
neonatal period has been described 
with the intravenous pyelogram used 
for guidance®; however, poor renal con- 
centrating ability in the neonate and, 
in these cases with severe underlying 
renal disease, no concentrating ability 
preclude such a study. Ultrasound 
does not rely on renal function and can 
provide details of renal anatomy in 


these patients. However, as docu- 


mented in the literature, even in the 
most capable hands there are pitfalls 
in these diagnoses.‘ In our first case, 
the sonographic evaluation (Fig 1) led 
us to suspect the left kidney to be the 
better functioning one, since i: ap- 
peared to have more of a collecting 
system and more cortex than the right 
kidney, where little cortex was iden- 
tified and there was one large cystic 
structure, The percutaneous nephros- 
togram more clearly demonstrated the 
renal anatomy, correcting the sono- 
graphic interpretation (Fig 1). An at- 
tempt to place a nephrostomy tube 
under fluoroscopy failed, and surgical 
decompression with a single flark in- 
cision confirmed an obstruction cf the 
ureteropelvic junction on the right. 
The second patient had percutaneous 
nephrostomy tubes placed during the 
procedure. 

Percutaneous nephrostography for 


Percutaneous Nephrostogram—Biane et al 135 


more detailed delineation of renal- 
anatomy is a procedure to be consid- 
ered in very select circumstances. 
These include critically ill newborns — 
with severe bilateral renal cystic dis- 
ease when the diagnosis is critical to 
management and difficult with the 
usual imaging modalities. When an 
obstructed hydronephrotic collecting 
system is demonstrated, percutane-_ 
ous placement of a draining tube can 
facilitate the immediate management 
of these sick children. : 
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Increased Cytosol Aminopeptidase and Lactate — 
Dehydrogenase i in Serum Originating From 
Lymphocytes in Measles and Rubella Infection 


Norio Sugaya, MD; Mari Nirasawa, MD; Keiko Mitamura, MD; 
` Yoshinao Takeuchi, MD; Mitsuru Osano, MD; Takashi Kanno, MD 


a » Wè determined cytosol aminopepti- 
ase (c-AP; EC 3.4.11.1) and lactate de- 
drogenase. (LDH) levels in serum; 
se enzymes are known to originate 
m lymphocytes in patients with mea- 
les and rubella. In patients with mea- 
les (n=19), both enzyme levels in- 
reased markedly with the onset of rash: 
ean ( + SD) c-AP was 269.7 + 103.5 U/L 
ind LDH was 1149.5+255.2 U/L. In pa- 
ients with rubella, activities of both 
nzymes increased mildly: c-AP (n= 18) 
s 81.6+ 24.4 U/L and LDH (n= 13) was 
10+ 168.8 U/L. Increased c-AP and 
DH levels in patients with measies and 
ubelia presumably originate from the 
estruction of infected, activated iym- 
hocytes, especially T lymphocytes. 
-(AJDC 1988;142:1352-1355) 


A/Je have recently reported that in 
a patients with measles, a virus 
that is known to infect lymphocytes, 
activities of cytosol aminopeptidase 
(¢-AP; EC 3.4.11.1) and lactate dehy- 
drogenase (LDH) in serum are mark- 
dly increased and that presumably 
iese enzymes originate from lympho- 
ytes. ™? 
“Although the enzyme LDH is widely 
istributed among tissues in humans, 
‘has been shown to originate from 


human lymphocytes. ‘  Ringoir and - 
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Plum‘ reported that LDH, was the 
most important fraction in lympho- 
cytes. However, cases with increased 
serum LDH that originated from lym- 
phocytes have been reported infre- 
quently, mostly from patients with 
lymphoid malignant neoplasms.** Re- 
cently, it was shown that patients with 
acquired immunodeficiency syndrome 
or acquired immunodeficiency syn- 
drome-related complex demonstrated 
significant elevation of serum LDH 
activity, suggesting an association be- 
tween uncontrolled B-lymphocyte 
proliferation and elevated serum LDH 
activity. ™? 

Cytosol aminopeptidase is a cyto- 
solic enzyme that preferentially hy- 
drolyzes natural substances, like 
L-leucine amide and L-leucylglycine, 
and must be distinguished from micro- 
somal aminopeptidase (EC 3.4.11.2).° 
Measurement of microsomal amino- 
peptidase (so-called LAP activity) in 
human serum originally was intro- 
duced as an aid in the diagnosis of 
diseases of the hepatobiliary tract.® In 
contrast, c-AP is primarily located in 
the cytosol of liver cells, and its activ- 
ity in serum is thought to be a useful 
indicator of liver cell damage.’ In re- 
cent years, it has been shown that 
c-AP is also contained in human 
lymphocytes” and that aminopepti- 
dase activity may play an important 
role in the regulation of lymphocyte 
activation.” 

However, other than our report,’ 
only a few articles have been published 
concerning clinical cases of patients 
with increased c-AP in serum that is 
of possible lymphocytic origin. An in- 
crease in serum c-AP activity was 


found to be associated with malignant 


lymphoma, leukemia, and generalized 
lymphadenitis. The purpose of this 


study was to investigate increases in 
c-AP and LDH levels in the serum of 


patients with measles and rubella and 
to compare the levels of these enzyme 
activities between these two groups of 
patients. 


PATIENTS AND METHODS 
Patients With Measles 


We determined c-AP, LDH and its iso- 
zymes, aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), alkaline 
phosphatase (AP), and y-glutamy! trans- 
ferase (GGT) at one- to five-day intervals 
in 19 patients with measles (mean age, 
2.8+2.7 years). Of the 19 patients, ten 
were hospitalized with respiratory. compli“ a 
cations: two with pneumonia, seven with 
bronchitis, and one with laryngitis. Eight 
of the ten patients with respiratory com- 
plications were presented in our previous 
report.* The remaining nine patients had 
no complications. | 

In all patients, the complement fixation 
titers for measles demonstrated a fourfold 
or greater increase. In all patients, we 


measured acute and convalescent comple- a 
ment fixation titers of influenza A and B, 


adenovirus, respiratory syncytial virus, 
and Mycoplasma pneumoniae, in addition 
to the hemagglutination inhibition titers of 
parainfluenza virus types 1 to 3, but we 
were unable to demonstrate significant 
changes. 


Patients With Rubella 


Early in 1987, a rubella epidemic oc- 
curred in Japan. Between February and 
June 1987, hemagglutination. inhibition ti- 
ters for rubella demonstrated a fourfold or 
greater increase in 241 patients at the 
pediatric outpatient department of Nippon 
Kokan Hospital, Kawasaki, Japan. 

We measured e-AP, LDH and its iso- | 
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2 
3 
4 
5 
6 
4 
8 
9 


-A —_ 
=h., ©) 


Mean + SD 64.8 +9.3 22.1 +8.4 


269.7 + 103.5 


1194 

1262 

1266 
405 1520 
330 1180 
298 1168 

1079 
266 907 
255 1987 
248 1026 
244 1091 
238 901 
237 777 
223 1157 
184 1075 
168 1247 
142 942 
130 1042 
125 1019 


1149.5 + 255.2 17.9+4.4 





29.7+1.5 


36.2+2.7 11.9+3.2 4.3+1.7 


*All values are given in units per liter. AST indicates aspartate aminotransferase (normal, 20 to 50 U/L); ALT, alanine aminotransferase (normal, 10 to 40 
U/L); c-AP, cytosol aminopeptidase (normal, 25 to 60 U/L); and LDH, lactate dehydrogenase (normal, 250 to 520 U/L). The highest values during the course 
of measles are seen with c-AP and LDH. The AST and ALT measurements are from the same day as the c-AP measurement. 


zymes, AST, ALT, AP, and GGT at the first 
visit in all patients. Because ALT activity 
exceeded 50 U/L in 28 of the 241 patients, 
there was a possible association with he- 
patie dysfunction.’ Therefore, we excluded 
these patients and analyzed the remaining 
213 patients (mean age, 6.5+2.8 years). 


Measurements of Serum Enzymes 


Cytosol aminopeptidase was measured 
by the method described by Sugiyama 
et al that employed L-leucine amide as a 
substrate. In this method, nicotinamide- 
adenine dinucleotide phosphate-depend- 
ent glutamate dehydrogenase from Proteus 
inconstans is linked, simultaneously de- 
tecting ammonia liberated by aminopepti- 
dase activity. Liberated ammonia is meas- 
ured continuously by the decreased optical 
density at 340 nm caused by the oxidation 
of the reduced form of nicotinamide-ade- 
nine dinucleotide phosphate.’ The other 
enzymes were determined with a sequen- 
tial, multichannel, continuous-flow ana- 
lyzer by well-established methods. 167 

Reference intervals are c-AP, 25 to 
60 U/L; LDH, 250 to 520 U/L; AST, 20 to 
50 U/L; and ALT, 10 to 40 U/L. Reference 
intervals for LDH isozymes in children at 
our hospital are LDH,, 20.7% to 39.5%; 
LDH,, 26.9% to 42.1%; LDH;, 20.1% to 
31.3%; LDH,, 2.3% to 11.7%; and LDH,, 
2.0% to 9.1%. Data were expressed as the 
mean+SD. 
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Days After the Onset of Rash 
Changes in serum cytosol aminopeptidase activity in eight patients with measles infection. 


RESULTS 
Activity of c-AP and LDH in Patients 
With Measles 


Activities of serum enzymes in the 
19 patients with measles are shown in 
Table 1. Cytosol aminopeptidase ac- 
tivity was markedly increased in all 
patients: the mean peak value of c-AP 
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was 269.7+103.5 U/L, with a range 
from 125 to 482 U/L. In five patients 
(26.3%), it was greater than 300 U/L, 
an unusually high level. 

Lactate dehydrogenase activity was 
also markedly increased to 
1149.5 +255.2 U/L and ranged from 
777 to 1987 U/L. When the total LDH 
level peaked, a significant increase in 


1353 











Patients AST 


33.0+8.3 





Days 












levels of LDH, and LDH,, with LDH, 
_ predominating, was characteristic; the 
_ LDH, level was normal. 

Alanine aminotransferase activity 
-was within the normal range in all 
„patients. Aspartate aminotransferase 
activity was slightly increased when 
-both c-AP and LDH peaked. Activi- 
ties of AP and GGT were normal in all 
patients. 

..Cytosol aminopeptidase activity 
gradually began to increase during the 
prodromal phase and rapidly in- 
-creased with the appearance of rash, 
‘peaking in one to two days. Then it 
ell precipitously, returning to the nor- 
mal range four to six days after the 
onset of rash (Figure). 

- Likewise, LDH activity slowly in- 
reased during the prodromal phase 
ind increased rapidly with the appear- 
-ance of rash; it peaked one to three 
days after the onset of rash. However, 
“it required more than ten days for 
10rmalization. There were no statisti- 
ally significant differences in the lev- 
ls of c-AP and LDH activities be- 
‘tween patients with and without 
respiratory complications. 


Activity of c-AP and LDH in Patients 
| With Rubella 

-Because we measured serum en- 
ryme levels only once at the first visit 
o our hospital in most patients with 
rubella, and because we found only 
several patients who were examined 
sequentially, we have shown the mean 
values of the serum enzyme levels, 

livided according to the day after the 
nset of rash (Table 2). The mean value 
f c-AP reached the upper limit of the 
ormal range on the day that the rash 
appeared, and it was 81.6 +24.4 U/L, 

mildly elevated level, three days 
after the onset of rash. 

— The mean value of LDH was normal 
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1627.2 


1 111 32.9+7.6  16.0+7.2. 
2 39  39.2+8.4  18.7+8.4 
3 18 43.8+10.4 19.4449. 
4 13 40.3+86  21.5+7.2 





60.0+12.6 3895+803 263+40 


65.6+21.3 4209299.) 240245 305425 276435 120229 6.0221 f 
76.4+29.7 §73.8+137.5 20.144.2 28.7234 316+30 138234 61220 | 
81.6+24.4 634.82131.9 16.9244 27.2218 34.5438 15.8232 63215 _ 
76.4+30.2  674.0+168.8 16.525. 30.0+28 355445 136231 44408 


_ *Values, given in units per liter, are mean + SD. AST indicates aspartate aminotransferase (normal, 20 to 50 U/L); ALT, alanine aminotransferase (normal, 
~ 10 to 40 U/L); c-AP, cytosol aminopeptidase (normal, 25 to 60 U/L); and LDH, lactate dehydrogenase (normal, 250 to $20. U/L). . 


until one day after the onset of rash, 
and it reached 674.0+168.8 U/L, a 
moderately elevated level, four days 
after the onset of rash. The relative 
percentages of LDH, and LDH, in- 
creased, with LDH, predominating, 
although LDH, was normal. The ab- 
solute activity of LDH isozymes was 
the greatest for LDH, between two 
days and four days after the onset of 
rash, 

The mean values of AST and ALT 
were normal on all occasions. The AP 
and GGT levels were within the normal 
range in all patients. 


COMMENT 


As we have reported previously,'” 
c-AP and LDH activities increased 
markedly in the 19 patients with mea- 
sles infection. Cytosol aminopeptidase 
activity was examined further in this 
study, and it was shown that in as 
many as five (26.8%) of the patients, 
it was over 300 U/L, an unusually high 
level. Therefore, increased c-AP activ- 
ity is presumably a common and im- 
portant finding in measles infection, 
along with increased LDH. 

We have demonstrated that in pa- 
tients with rubella, increased serum 
e-AP and LDH activities, with LDH, 
predominating, are as commonly seen 
as in patients with measles. However, 
values of both enzymes in patients 
with measles are much higher than 
those in patients with rubella. Com- 
pared with the mean values at three 
days after the onset of rash in the 
patients with rubella, c-AP is about 
threefold higher (269.7 U/L vs 
81.6 U/L) and LDH is twofold higher 
(1149.5 U/L vs 634.8 U/L) in the pa- 
tients with measles. 

Although c-AP and LDH _ levels 
peaked almost concurrently in pa- 
tients with measles and rubella infec- 
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tion, c-AP levels returned to within 
the normal range more rapidly. Per- 
haps a shorter half-life of c-AP was 
reflected in the rapid fall in its concen- 
tration in serum.’ | 

Concerning the origin of both en- | 
zymes in measles infection, we have 
reported that perhaps, before the ap- 
pearance of rash, c-AP and LDH levels 
inerease slightly through the direct 
destruction of lymphocytes by mea- 
sles virus, and with the appearance of 
rash, infected lymphocytes are de- 
stroyed simultaneously by immuno- 
logic reaction, thus causing a massive 
release of intracellular ¢-AP and 
LDH. We have also elucidated that 
there is almost no possibility of the 
two enzymes originating from other 
organs, such as the liver and lung.'? 

Rubella virus has been shown to | 
infect human lymphocytes.? 18 Because | 
the hemagglutination inhibition anti- 
body becomes detectable with the ap- 
pearance of rash,’ the rash is probably 
a manifestation of an immunologic re- 
action. In this study, we have shown 
that c-AP and LDH activities in- 
creased with the appearance of rash 
in the patients with rubella, while 
those of ALT and LDH, were normal. _ 
Therefore, the increased c-AP- and 
LDH activities in the serum- of pa- 
tients with rubella probably origi- 
nated from the destruction of infected 
lymphocytes, as in measles, 

In our previous study,’ we pointed 
out that when the measles virus in- 
fects lymphocytes in vivo, it probably 
stimulates them to increase intracel- 
lular c-AP and LDH, and the infected 
lymphocytes are eventually - de- 
stroyed. It was demonstrated that 
when T-cell mitogens, such as phyto- 
hemagglutinin A, were used for lym- 
phocyte - activation, a significant in- 
crease in intracellular c-AP and LDH 
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hand, it was reported that when 
mulated by B-cell mitogens, such as 
<ew m D the a of in- 
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s was observed.” On the | 


mune synte has been shown to cecur 
ina variety ¢ of viral infections, measles 
virus is known to cause profound and 
prolonged i immunosuppression. To ex- 


plain this, it was suggested that the - 
infects ok 
T lymphocytes” and that its receptor 


measles virus directly 


exists on T lymphocytes.” 


The marked difference in activities: : 
of the two enzymes between patients. 
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-probably observed in other viral dis- 
eases that are known to infect. aw 0- 
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Le ° Previous studies have suggested an 
association of zine deficiency and short 

ture ome children and adults with 
e cell disease (SCD). As a result, 
ine supplementation. has been recom- 
vended tor these patients. The mecha- 
:nism for zine deficiency in certain pa- 
‘tients with SCD is unknown, although 
-renal loss of zinc has been suggested 
s a contributing factor. The zinc status 
f 29. subjects with SCD and 18 black 
ontrols was. Mudied.. No evidence of 

































c e, were normal in 
se subjects with SCD. Although ad- 
lescent subjects with SCD tended to be 
horter than control subjects, there was 
‘no correlation between the height-for- 
age z score and plasma zinc levels 
(r= —.31). It was concluded that zinc 
deficiency was not present in our popu- 
lation with SCD, and that there was no 
correlation between plasma zinc levels 
and the height-for-age z score in grow- 
ing adolescent patients with SCD. These 
findings suggested that zinc supple- 
mentation may not be necessary in ail 
patients with SCD. 

-` (AJDC 1988;142:1356-1359) 


‘Previous studies have shown the 
“ presence of zine deficiency in 
adults'* and children’ with sickle cell 
disease (SCD), although this has not 
been a uniform finding.*" Zine defi- 
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‘Zine Status in Children and Young Adults 
With Sickle Cell Disease 


_ Thomas C. Abshire, MD; Jamie L. English; John H. Githens, MD; K. Michael Hambidge, FRCP(Ed) 


ciency has been implicated in the path- 
ogenesis of certain sickle cell—related 
problems, such as short stature,**” 
leg ulcers,? impaired neutrophil func- 
tion,” and hypogonadism.*“" The 
mechanism for zinc deficiency docu- 
mented in some patients with SCD is 
unknown, although several investiga- 
tors have proposed a relationship to 
increased losses of this trace mineral 
via the kidneys.**"? As a result, zine 
supplementation has been recom- 
mended for patients with SCD.**" 
Previous studies of zine status in pa- 
tients with SCD in Colorado (J.H.G. 
and K.M.H., unpublished data) did 
not detect a deficiency in this patient 
population. In addition, little infor- 
mation has been published on the zine 
status of children and teenagers with 
SCD. Therefore, this study was un- 
dertaken to answer the following ques- 
tions: (1) Does zine deficiency (as de- 
termined by measuring plasma and 
cellular zine levels and certain zinc- 
dependent enzyme levels) occur in 
children and young adults with SCD? 
(2) Is urinary zine excretion increased 
in these patients with SCD? (8) Dees 
height correlate with zinc status in 
adolescents with SCD? 


SUBJECTS AND METHODS 


Twenty-nine black subjects from the Col- 
orado Sickle Cell Treatment and Research 
Center, Denver, and 18 black controls were 
studied. All subjects with SCD were con- 
firmed to have a sickle hemoglobinopathy 
by hemoglobin (Hb) electrophoresis and by 
hematologic parameters. These 29 subjects 
were representative of the Colorado sickle 
cell population in terms of disease severity 
(mild, 12; moderate, 12; and severe, five), 
and they were studied sequentially during 
a 15-month period in the comprehensive 
sickle cell clinic. Data were analyzed for 
the entire group of subjects with SCD (19 
male and ten female), as well as separately 
according to the Hb pattern: hemoglobin 














SS disease (HbSS) (n= 18), hemoglobin SC- 
disease (HbSC) (n=6), and sickle B+ tha- 
lessemia (HbS-B~) (n=5). No subject had 
evidence of chronic end-organ damage 
(heart, lung, or kidney) and were ina steady 
state of health at the time of the study. 
Likewise, no. subjects had experienced a. 
recent infection or painful « crisis within two — 
weeks of being studied, or were transfused 
within the last three months. The mean 
age of subjects with SCD was 16.8+10.2 
(+SD) years, with a range of 22 months to 
44 years. Eighteen healthy black subjects 
(ten male and eight female), with an age 
range of 7 to 54 years (mean=SD, 
17.8+12.4 years), served as. controls. 
Three of the control subjects had a sickle 
cell trait. The rest had no evidence of 
hemoglobinepathy. 

Morning blood specimens were obtained 
from each subject for plasma zinc deter- 
mination. These specimens were collected 
in a fasting state from all control subjects _ 
and from most (23/29) of the subjects” with — 
SCD (one subject had not: een: fasting 
before venipuncture, and information on 
the fasting state of the other. five subjects 
was not known at the time of specimen 
collection). Care was taken’ to avoid zine 
contamination in the collection and pro- 
cessing of the blood specimens. Blood sam- 
ples were rejected if visual evidence of 
hemolysis was noted. The plasma was sep- 
arated from the red blood cells immediately 
(less than five minutes), after venipuncture i 
for 15 subjects with SCD & — 
control subjects. The other ject. 
with SCD had plasma separated from the 
red blood cells on the average of 44 minutes 
after specimen collection. Ten control sub- 
jects had plasma separation on the average 
of 51 minutes after venipuncture. 

To study the effect of delayed plasma 
separation on the plasma zine levels of 
subjects with SCD, four subjects with 
HbSS were studied. Blood was drawn and 
transferred to heparinized tubes, and the 
plasma was separated at the following time 
intervals: 0, 30, 60, 120, and 180 minutes. 
These results. were compared with previ- 
ously established eontrol values that docu- 
mented the effect of delayed plasma sepa- 
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n of Plasma Zn and Urine Zn/Cr Determinations in SCD and 
(x d TRN Wè i RAF 4 at | 


Control 17.8+12.4 
SCD 16.2+10.2 
HbSS 15.7+9.2 
HbSC 16.3+14.8 
HbS-Bt 17.9+9.3 





Mean + SD 
Urine Zn/Cr 
Level 

0.056 + 0.032 
0.062 + 0.034t 
0.070 + 0.036 
0.044+0.022 
0.056 + 0.038 


Plasma Zn 
Level, mol/L 


Wet 17 
11.6+1.4t 
11.9+1.1§ 
17,6216 
10.3+2.2 


*Zn indicates zinc; Cr, creatinine; SCD, sickle cell disease; HbSS, hemoglobin SS disease; FbSC, 
hemoglobin SC disease; and HbS-B~, sickle B+ thalessemia. 


tP=.22. 
+P =.56. 
§P =.43. 
|P =.28. 


Mean +SD Level, 9/10" Cells 


Platelet Zn 
Control 


*Zn indicates zinc; SCD, sickle cell disease. 
TP=.17. 
tP=.24. 


ee C Dee ae ee 
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Height-for-Age 
z Score 


Control 0.24+1.58 
SCD —0.65+1.05T 


2.12+1.00 (n=6) 
SCD 2.97+1.24 (n=11)t 





Mononuclear Cell Zn 


56.6+19.1 (n=14) 
66.0+14.3 (n=8)t 





Mean + SD 


Urine Zn/Cr 
Level 


0.064 + 0.034 
0.064 + 0.028 


Plasma Zn Level, 
mol/L 


TILES 
11.9+1.0 


*Zn indicates zinc; CR, creatinine; and SCD, sickle cell disease. Correlation for subjects with SCD 
as follows: plasma Zn level and height (r= —.31, P=.30); urine Zn/Cr level and height (r= —.30, 


P=.32). 
tP=.07. 


ration on subsequent plasma zinc levels." 
Cellular zinc measurements (platelet 
and/or mononuclear cell zinc) were as- 
sessed in 14 subjects with SCD and in 14 
controls. Fifteen milliliters of heparinized 
blood was centrifuged at 200 g. The plate- 
let-rich plasma was removed, phosphate- 
buffered saline (PBS) was added, centrif- 
ugation was done at 280 g (for five minutes), 
and the supernatant was discarded. The 
resulting platelet pellet was resuspended, 
washed in PBS-ethylene glycol tetra-ace- 
tic acid, and centrifuged at 280 g. The 
platelet pellet was then washed three times 
in PBS-ethylene glycol tetra-acetiec acid, 
and an aliquot was saved for platelet num- 
ber assessment and subsequent zinc anal- 
ysis. Mononuclear cell separation was 
adapted from the methods of Whitehouse 
et al’? and Purcell et al.'* The cellular layer 
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(red and white blood cells), obtained from 
the heparinized whole blood sample after 
platelet removal, was first mixed with acid 
citrate dextrose solution to restore the 
blood volume to 30 mL, then inverted, and 
centrifuged at 280 g for ten minutes. The 
supernatant was discarded, and PBS was 
added to a volume of 15 mL, followed by 
gentle inversion. To this suspension, 30 mL 
of acid citrate dextrose was added, and the 
red blood cells were allowed to settle par- 
tially. The leukocyte-rich supernatant was 
removed while it was still pink to avoid 
excessive loss of the white blood cells in 
the red blood cell layer. The leukocyte-rich 
supernatant was centrifuged at 280 g, and 
the resulting white blood cell pellet was 
resuspended in PBS. A discontinuous Fi- 
coll-Hypaque gradient was established, 
with the lower gradient having a specific 


—e— SCD 
—e— Control 


A Plasma Zinc, mol/L 
oO 
oO 


w 


30 60 90 120 150 180 210 
Time, min 

Effect that time between sample collection 
and plasma separation has on plasma zinc 
levels. For uniformity, both control and 
sickle cell disease (SCD) plasma zinc levels 
are recorded as difference (A) between 
each timed zinc level and level found at 
time 0 minutes. 


gravity (SG) of 1.119 and, the upper gra- 
dient, an SG of 1.077. The leukocytes were 
carefully layered over this double gradient 
and centrifuged at 600 g for 20 minutes. 
The mononuclear cells were harvested from 
the PBS/SG 1.119 interface and then sub- 
jected to several red blood cell lysing-and- 
washing steps to eliminate the effect of red 
blood cell contamination. Aliquots were 
removed for mononuclear cell count and 
subsequent zinc determination (micro- 
grams of zinc per 10% cells). Microscopic 
inspection of a Wright-stained smear con- 
firmed the lack of platelet contamination in 
the mononuclear cell suspension. 

Twenty of the subjects with SCD and 18 
controls had serum albumin (Alb), alkaline 
phosphatase (AP), plasma 8-aminolevulinic 
acid dehydratase (ALA-D), and somato- 
medin-C (SM-C) levels determined. Serum 
Alb is a carrier protein for zinc, and AP 
and ALA-D are zinc-dependent enzymes. 
Urine was collected at the time of veni- 
puncture for spot analysis of the zine/ 
creatinine ratio. The validity of this meas- 
urement has been previously documented 
and was confirmed by control values in this 
study. ° 

Height was recorded in centimeters for 
all subjects aged 9 to 20 years, and the 
height-for-age z score (SD of height/age) 
was calculated. This age range was chosen 
from data summarized by Serjeant” as the 
age span of greatest falloff in the height of 
subjects with SCD compared with controls. 
Informed consent was obtained before par- 
ticipation in the study. All zinc measure- 
ments were accomplished by flame atomic 
absorption spectrophotometry.'*** Re- 
sults in Tables 1 through 3 are expressed 
as mean+1 SD. The Student’s t test and 
Pearson’s correlation were used for statis- 
tical analysis. The slopes of each line in the 
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. Figure were compared by the analysis of 
covariance with random effect. 


RESULTS 


- Table 1 lists the mean levels of 
-plasma zine and urine zine/creatinine 
for both controls and subjects with 
SCD. The mean plasma zinc levels of 
subjects with SCD and of subjects 


with SS alone were not significantly — 


different from corresponding control 
levels (SCD: P= .22; SS: P=.43), The 
mean urinary zine/creatinine levels for 
subjects with SCD and SS were also 
not significantly different from control 
‘values (SCD: P= .56; SS: P = .28). 

< Cellular zine levels for subjects with 
‘SCD and controls are listed in Table 
2. There were no significant differ- 
-ences in platelet (P=.17) and mono- 
“nuclear cell zinc levels (P=.24) of 
subjects with SCD when compared 
rith corresponding control levels, 
~The serum Alb level was low (36 g/L) 
in only one subject with HbS-p* 
“(plasma zine level, 8.5 pmol/L), and in 
-one of the control subjects, the serum 
ilb level was 37 g/L. The serum AP 
evel was just below the lower limit 
f normal (103 U/L; normal range, 
-115 to 391 U/L) in one 4-year-old 
subject with HbSC, and the serum 
~ALA-D level was just below normal 
{127 U/mL; normal range, 147 to 
12 U/mL) in one subject with HbSS. 
oth of these subjects had normal 
plasma zine levels. The serum SM-C 
level was low for age (0.55 IU/mL; 
“normal range, 0.91 to 3.1 IU/mL) in 
one subject with HbSS (plasma zinc 
“level, 10.4 pmol/L). The rest of the 
tested subjects with SCD and the 
control subjects all had normal levels 
-of Alb, AP, ALA-D, and SM-C. 

The height of subjects with SCD, 
ged 9 to 20 years, was compared 
vith that of controls of the same age 
range, and then correlated with their 
-respective plasma zine and urine 
-zine/ereatinine levels. These results 
-arè shown in Table 3. The subjects 
-with SCD tended to be shorter than 
-corresponding control subjects 
-(P=.07). However, there was no 
-significant correlation between the 
height-for-age z score and the 
: plasma zine level (r= —.31, P=.30), 
or between the height-for- -age z 
score and the urine zinc/creatinine 
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level (r= —.30, P = .82). 


The effect of plasma separation time 
on the levels of plasma zinc is depicted 
in the Figure for four subjects with SS 
and nine controls, Although the sub- 
jects with SS had a greater initial 
(within 30 minutes) rise in their 
plasma zinc levels, there was no statis- 
tically significant difference between 
the rate of rise of plasma zine levels 
over time when subjects with SS and 
controls were compared. Further- 
more, there was no difference in the 
mean plasma zinc levels between those 
subjects with SCD who had immediate 
and delayed plasma separation 
(P= .15). 


COMMENT 


Zine deficiency has been reported 
in some children with SCD,7?%2 al- 
though the number of studies is small 
and zine deficiency was not present in 
all patients. In only one of these stud- 
ies,’ the level of plasma zinc was re- 
ported as low. The other three studies 
documented normal levels of plasma 
zine and variable levels of two other 
determinants of zinc status: red blood 
cell zine and carbonic anhydrase (CA). 
Carpentieri et al" utilized CA (a zinc- 
dependent enzyme) to investigate the 
zinc status in children with SCD; al- 
though they concluded that zine defi- 
ciency occurs in some children with 
SCD, 40% of these patients had nor- 
mal levels of CA. 

Zine status in adults with SCD is 
also variable. Several studies docu- 
ment zine deficiency in most adults 
with sickle hemoglobinopathies,'* 
while other investigators have found 
normal zine levels.*" This variation in 
zine levels has been explained by geo- 
graphic differences,” or other factors 
(diet, socioeconomic class), which 
might modulate disease severity or 
impact on nutritional status. 

Our study of 29 subjects with SCD 
documented normal mean plasma and 
cellular zinc levels for a representative 
sample of the Colorado sickle cell pop- 
ulation. Care was taken to collect 
morning, fasting plasma samples in 
subjects in a steady state to minimize 
the effect that cireadian rhythm, food, 
and other factors might have on zinc 
levels. For the six nonfasting subjects, 
food intake before blood sampling 


would be expected to lower plasma 
zinc levels. However, significantly 
low plasma zine levels were not docu- 
mented in the total or individual 
groups of subjects with SCD. We did 
not find a discrepancy between the 
data obtained from plasma or cellular 
zine measurements and that obtained 
from certain zinc-dependent enzymes, 
as others have noted." The normal 
levels of two zine-dependent enzymes, 

AP and ALA-D, noted in 19 of 20 
subjects with SCD, were consistent 
with the finding of normal zine status 
as determined by measurements of 
plasma and cellular zinc. We utilized 
three determinants of zinc status 
(plasma zine, cellular. zine, and two 
zine-dependent enzymes), — “because 
there have been differences of opinion 
regarding the best method for deter- 
mining zinc status.* 

We could not demonstrate a statis- 
tically significant difference in the rate 
of release of zinc over time, from the 
red blood cells of four subjects with 
SS when compared with controls (Fig- 
ure). The group with SS represented 
in the Figure had a greater initial rise 
in plasma zine levels if the red blood 
cells were separated from plasma at 
30 minutes (0.55 pmol/L). However, 
there was no significant difference 
between the plasma zinc levels of those 
subjects with SCD who had immediate 
(less than five minutes) vs delayed 
(average, 44 minutes) separation of 
the red blood cells from plasma. 

Our patient group did not demon- 
strate increased losses of urinary 
zine that have been noted in some 
studies of patients with SCD.**? 
Spot measurement of morning urine 
zine/creatinine levels was utilized 
because of a previously. established 
correlation with 24-hour urine 
zine/creatinine excretion” and for 
more accurate urine data collection. 
The urine zinc/creatinine excretion 
of our control subjects compared 
favorably with that of previously estab- 
lished controls. The mechanism of 
renal handling of zine is unknown and 
probably different from other cations.” 
However, some investigators have 
cited evidence that the mechanism of 
zinc excretion may be similar to that 
of sodium excretion (tubular reab- 
sorption), or possibly related to the 
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Br: dlomernla fi Itration rate. 








e teenage subjects from the Col- 
rado sickle cell population were 
shorter than corresponding control 
subjects, but the difference was not 
-significant (P=.07). However, there 
sn 0 correlation between the height- 
-age z score and plasma zinc and 
zine/creatinine levels. This find- 
is not surprising, since there are 
veral factors other than zine status 
t impact on the height of persons 
< with sickle hemoglobinopathies (eg, 
> chronic anemia, protein intake, and 
< gocial class).” A recent study also 
l found no correlation between serum 
zine levels and growth in subjects with 

“SCD.” Other studies, however, have 
_ reported a causal relationship between 
gine status and height,** although 
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some of these subjects had normal 
plasma zinc levels." The normal! levels 
of SM-C, noted in 19 of 20 subjects in 
our study, provide additional support 
for the lack of correlation between zine 
status and height in our populatien of 
subjects with SCD. Oner et al* ob- 
served that the SM-C level was low in 
zinc-deficient rats with impaired 
growth, and they concluded that the 
action of SM-C on skeletal growth was 
impaired by a deficiency of this trace 
mineral. 

In conclusion, we found no evidence 
of zine deficiency in a representative 
sample of Colorado subjects with SCD 
and no correlation of plasma zinc or 
urinary zine/creatinine levels with 
height in this population. These re- 
sults suggest that the Colorado sickle 
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cell population may be different from — 
other groups with SCD. Perhaps other — 
factors, such as diet and socioeconomic 
class, may explain the geographie dif- 
ferences in zine status among individ- 
uals with sickle hemoglobinopathies. 
Thus, our findings indicate that zinc 
supplementation may not be neces- 
sary in all patients with SCD. 
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Purpose. itis & séetion provides current information related to the medical needs of young 
athletes, as pertinent to counseling young athletes and their parents regarding sports participation 
and practices: contributing | to the health maintenance of the athlete, as well as current concepts in 
the prevention, diagnosis, and treatment of sports-related illnesses and injuries. 

Editorial Comment.—Ezercise and physical fitness have been demonstrated to be beneficial 
for many physiological and pathologic situations. Now the positive psychological benefits of 
s exercise have been demonstrated for youngsters who have been incarcerated. One of the essential 
ed components to improved physical performance is self-discipline. If in addition to feeling better 
about themselves, these youths can learn the importance of self-discipline, it would appear that 
improved physical fitness would be adjunctive therapy in the rehabilitation of this significant 


en of our population.—~W.B.S. 
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r Before a and after participating; sich sub- 
ject underwent measurement of self- 
concept, mood, and physical fitness. 
While the 
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Aerobic e exercise has been associated 

with improvements in mood, ™ so- 
cial success, and general psychological 
well-being in adults.** Although aero- 
bic exercise has been shown to improve 


_ physical fitness in various age groups, 


including adolescents,’ its psychologi- 
eal effects in this age group are not 
known. Delinquent adolescents pos- 
sess a poorer self-image®* and are 
more depressed” than their normal 
peers. The question thus arose as to 
whether a relationship can be demon- 
strated between participation in an 









Characteristic 
Age, y 


Mean 
Range 
Sentence, mo 
Mean 
Range 
Ethnicity, No. (%) of subjects 
White 


Hispanic 
Black 
Asian 
Two-parent home, No. (%) of subjects* 
Education status, No. (%) of subjects 
Below age expectationt 
Special educationt 
“*including stepparents. 





TNo participant was identified as academically advanced. 
Enrolled in special education program or undergoing individual education planning. 
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valued exercise program. n an im: 





exercise offers more psy hological 
benefits than a less physically stren- 
uous program in this population, aer-. 
obic exercise might play a role in 
rehabilitation programs for delin- 
quent adolescents. y 

Numerous studies have attempted. 
to assess the effects of exercise on 
cognition, personality, and mood vari 
ables. Comprehensive reviews of these 
studies have demonstrated. methodo. 







16.3 
14-18.25 






5.75 
4-42 







50 (51) 
41 (42) 
6 (6) 
1 (1) 
18 (19) 









72 (73) 
39 (40) 
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Subjects Participating Fully (n= 69) 


{orth eetentanenonanniennnnsnanannnannsmimeme men arn terran eree eea Attn ntti NN 
Aerobic Group 


Comparison Group 


prserrerenrinrarriseetcseennsennnmunsenvenin aanname, 


No. of Subject No. of Subjects 


Ka x Š 5 é $y xn 





17.2+0.7 16 





















































32 16.2+08 37 16.7209 29 





1 5.5 16 5.6 23 5.6 13 
2 5.8 16 6.0 14 5.8 16 
tand2 5.7 32 5.8 37 5.7 29 


*By two-way analysis of variance (group x facility), there was no significant effect of group, facility, or group-tacility interaction. 
tKilopond-meters per minute divided by subject's height in meters. By two-way analysis of variance (group x facility), the following values were obtained: 
aerobic group vs comparison group (F = 0.323; df= 1,65; P= .572), facility 1 vs facility 2 (F = 9.845; df= 1,65; P<.01), and group-facility interaction (F = 0.202; 


df= 1,65; P= .654), 


By two-way analysis of variance (group x facility), the following values were obtained: aerobic group vs comparison group {F = 0.069; of= 1,65; P= .794), 
facility 1 vs facility 2 (F = 187.0; df= 1,65; P<.001), and group-facility interaction (F = 3.484; df= 1,65; P<.06). 


logic weaknesses, including voluntary 
group assignment, comparisons of dis- 


similar groups, and inadequate docu- 


mentation of the duration or physical 
‘intensity of the exercise." It remains 


unclear whether psychological bene- 


fits attributed to exercise are related 


to the intensity and duration of the 
exercise, if they are dependent on 


-changes in physical fitness, or whether 
-they are associated with the social and 
recreational setting in which the ex- 
ercise programs are carried out. The 


present study addresses these issues 
by measuring psychological and phys- 
ical variables in a prospective compar- 
ison of two similarly structured exer- 
cise programs of differing physical 
intensity in a population of incarcer- 
ated males 14 to 18 years of age. The 
study was designed to test the hypoth- 
esis that juvenile delinquent males 
who participate in a structured aerobic 
exercise program show more improve- 
ment in measures of physical fitness, 
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self-concept, and mood than these who 
participate in a comparable but less 
vigorous exercise program. 


MATERIALS AND METHODS 
Subjects 


The study population consisted of males 
14 to 18 years of age who were inearcerated 
in the juvenile detention facilities of Santa 
Clara County, California. Two facilities 
were involved: facility 1 was for 14- to 
16-year-olds and facility 2 was for 16- to 
18-year-olds. Youths incarcerated at the 
facilities when the study began or who 
arrived over the next two months were 
invited to participate. Enrollment was lim- 
ited to those whose incarceration was 
scheduled to coincide with at least four 
months of the study, so that each subject 
would experience three months of an ex- 
ercise program. By this criterion, 123 
youths were eligible. Of these, 98 volun- 
teered and obtained parental consent (52 
from facility 1, 46 from facility 2). Charac- 
teristics of the 98 are presented in Table 1; 
data for those who did not volunteer were 








not available due to issues of confidentiality. 
Participation in this program was strictly 
voluntary, and no specific incentives to 
participate were offered. The study was 
approved by the Committee for Experi- 
mentation on Human Subjects at Stanford 
University, Palo Alto, Calif. 


Design 


Once enrolled in the study, the subjects 
were assigned either to an aerobic exercise 
program or to a less vigorous comparison 
exercise program, both of which were in- 
corporated into the usual physical educa- 
tion curriculum. At each facility, youths 
arriving for incarceration were assigned to 
one of two curricular schedules corre- 
sponding to the two exercise programs to 
fill vacancies left by those being released 
from custody. Group assignment was thus 
carried out by administrative personnel 
who were unaware of the differences be- 
tween the assignments. At all stages of 
this study, the composition of the aerobic 
group and the comparison group was simi- 
lar with regard to baseline levels of the 
outcome measures obtained for the purpose 
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Aerobic Group 


Comparison Group 


aemet menenie 


No. of Subjects 


38 +6. 
—6.19+7.2 
ay 








67,48 + 44 
2 78.63+78 
=- dand2 73.05 +62 


MeantSD No. of Subjects 





poa 


0.21 +47.8 





16 28.69 + 59 


32 21.55 + 55 


> *By two-way analysis of variance (group x facility), the following values were obtained: aerobic croup 
=- vs comparison group (F = 3.827; df= 1,65; P = .055), facility 1 vs facility 2 (F = 0.569; df= 1,65; P = .453), 
=- and group-facility interaction (F = 0.086; df = 1,65; P = .770). 

{By two-way analysis of variance (group x facility), the following values were obtained: aerobic group 
_. -VS comparison group (F = 5.826; df= 1,65; P= .019), facility 1 vs facility 2 (F = 0.235; df= 1,65; P = .630), 
-i and group-tacility interaction (F = 1.065; df= 1,65; P= 306). 

< = $Kilopond-meters per minute divided by subject's height in meters. By two-way analysis of variance 


(group x facility), the following values were obtained: aerobic group vs comparison group (F = 12.107: 


‘df= 1,65; P= .001), facility 1 vs facility 2 (F=0.611; df= 1,65; P=.437), and group-facility interaction 


(F=0; df= 1,65; P =.991). 


No. (%) of 
Subjects 


19 (27) 
27 (41) 
14 (20) 
9 (12) 





-. of this study and their sociodemographic 
characteristics, including age and time of 
incarceration (Table 2). 

At each detention facility, the boys as- 


. signed to the aerobic program experienced 





=: 40 minutes of sustained exercise three days 
per week. Their program included long- 
distance running and vigorous basketball, 
causing a sustained elevation of each sub- 
<- ject’s heart rate to above 160 beats per 
_ minute, a level reported to have a training 
_-effect.7 The comparison exercise program 
for each facility was similar in duration and 
> frequency and was coached by the same 
< personnel as the aerobie program, but it 
-> eonsisted of activities designed to avoid 
-~ gustained elevation of heart rates. This 
= program included baseball, volleyball, bas- 
-.ketball foul-shot contests, and instruction 
- in wrestling. The exercise programs were 
- administered by the physical education 
> staff of the ranches, all of whom have 
training and experience in youth sports 
programs. These instructors were aware of 
the intended difference in the physical 
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Clinical 
interpretation 
Not depressed 
Mild to mild-moderate depression 
Moderate-severe depression 
Severe depression 


intensity of the exercise programs, but they 
were unaware of the psychological assess- 
ments. The intensity of each exercise pro- 
gram was monitored weekly by having zwo 
subjects in each group, chosen at random, 
wear a portable heart rate monitor (Exer- 
sentry, Respironics Inc, Monroeville, Pa) 
during the exercise period. These monitors 
have alarms, which for this study were set 
for pulse rates below 160 beats per minute 
in the aerobic group or above 120 beats per 
minute in the comparison group. At no time 
did an alarm sound for more than 20 s. The 
intended function of the heart rate mcni- 
tors was to measure and confirm the differ- 
ence in intensity between the two exercise 
programs. Although the instructors were 
unable to detect subjectively a difference 
between monitored days and unmonitored 
days, the impact of the alarms on the 
exercise programs cannot be discounted. 
Measurements of self-concept, mood, phys- 
ical fitness, and anthropometry for each 
subject were recorded by one of the authers 
(J.R.M.) before and immediately after 
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three months of participation in one of the 
exercise programs. 


Instruments 


The instruments for measuring the out- 
come variables were selected because of 
their widespread acceptance and usage in 


this age group, their standardization, and ` 


their feasibility of administration. 

The self-concept of each youth was eval- 
uated by use of the Piers-Harris Children’s 
Self-Concept Scale.” The 80 items of this 
questionnaire measure the individual's 
general self-concept and require a simple 
yes/no answer. 

Mood was measured using the Beck De- 
pression Inventory (BDI). Though it was — 
originally designed as an adult measure of 
depression, * normative data have been pro- 
vided for the use of this instrument in an 
adolescent population.” The BDI contains © 
21 items that assess the cognitive, behav- _ 
ioral, affective, and somatic components of. 
depression. Higher scores represent more 
severe depression, and guidelines have 
been suggested to classify varying degrees 
of depression.” The measurements of self 
concept and mood were completed by each 
subject in writing at an individual desk, 
with an examiner present to explain the 
questionnaires and to help with reading 
difficulties. 

Cardiovascular physical fitness was as- 
sessed by submaximal exercise testing us- 
ing a cycle ergometer (Schwinn Inc, Chi- 
cago) with an electrically calibrated. 
workload. The workload that raised the 
subjects heart rate to 170 beats per minute, . 
known as the physical working capacity. 
(PWC-170) of that individual, was used as- 
a measure of physical fitness. This value- 
has been shown to correlate with measures 
of maximal oxygen consumption.” Follow- 
ing the protocol of Wahlund,* the PWC- 
170 was calculated for each subject by 
extrapolation, using the heart rate plateaus 
recorded when the subject pedaled at each 
of three standard workloads. Also recorded. 
for each subject were his age, height, and — 
weight (by balance scale). The PWC-170. 
values, in kilopond-meters per minute,” 
were corrected for body size using the 
subjects height in meters.“ The corrected 
PWC-170 values will be referred to as PWC 
henceforth. 


Statistical Methods 


Data were analyzed using a 2 x 2 analysis 
of variance (ANOVA) (exercise pros 
gram x facility) on baseline measures and 
on pre-post changes in the outcome vari 
ables. This corresponds to the results of a 
repeated-measures ANOVA and assesses 
the effect of the exercise program, the 
facility, and their possible two-way inter- 
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Baseline 
Self-Concept Depression 
Score 


Baseline Measure or 


Change in Outcome Variable 
Baseline self-concept score 


Baseline Beck Depression — 
inventory score 


Baseline physical working capacity 
Age, y 
Change in self-concept score 


Change in Beck Depression Inventory 
score 


Change in physical working capacity 
*Pearson correlation coefficient matrix. 


tP<.01, 
$P<.08. 


-action on the dependent variables. To com- 
- pare subjects who completed the study 
.. with those who left, the Student’s ¢ test 
was used. A matrix of Pearson correlation 
coefficients was employed in assessing the 
‘relationships among selected baseline mea- 
= gures, including the three variables being 
studied. As an exercise in exploratory data 
analysis, a correlation matrix was used also 
- to identify possible correlations among the 
_ changes that occurred in self-concept, 
»-mood, and physical fitness over the course 

of the study. Statistical significance was 
“defined as P<.05. 


RESULTS 


© Of 98 subjects initially enrolled, 45 
were assigned to the aerobic program 
and 58 to the comparison program. 
Sixty-nine (70%) completed the study: 
32 (71%) in the aerobic program and 
37 (70%) in the comparison group. 
Failure to complete the study resulted 
from subjects being released earlier 
than originally scheduled (seven in the 
aerobic group, nine in the comparison 
group), being transferred to other fa- 
cilities (one in the aerobic group, one 
in the comparison group), running 
away (one in the aerobic group, one in 
the comparison group), or withdraw- 
ing voluntarily (four in the aerobic 
group, five in the comparison group). 
The four subjects who were trans- 
ferred to other facilities or who es- 
caped were all in the facility for 
younger boys; those who were released 
early or withdrew voluntarily came 
from both facilities. A review of the 
initial measurements and subject ages 
revealed no characteristics differenti- 
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r by Baseline Measure or Change in Outcome Variable 


Baseline 
Physical Working 
Capacity 


Baseline Beck 


inventory Score Age, y 


ating the 69 who completed the study 
from those who departed (Table 2). 

A two-factor ANOVA (exercise pro- 
gram x facility) was used to examine 
the baseline data for the subjects who 
completed the study (Table 2). There 
were no significant effects of group 
assignment on any of the independent 
variables, including self-concept, de- 
pression level, physical fitness, age, 
and time of incarceration. There were 
significant differences (P<.01) be- 
tween subjects in the two facilities 
with regard to age and baseline mea- 
sures of physical fitness. No signifi- 
cant two-way interaction of exercise 
program and facility was identified. 

Measurements carried out immedi- 
ately after three months of participa- 
tion in the exercise program demon- 
strated significantly greater improve- 
ment in mood (P<.05) and physical 
fitness (P<.001) among subjects who 
participated in the aerobic exercise 
progams. Improvement in self-concept 
scores was also greater for the aerobic 
group members, but at P=.055 
(Table 3). Two-factor (2x2) ANOVA 
of the pre-post changes in measure- 
ments revealed no significant effect of 
the facility at which the exercise pro- 
gram occurred and no two-way inter- 
action of the facility and exercise pro- 
gram (Table 3). 

Using the standardized scoring pro- 
vided with the Piers-Harris Children’s 
Self-Concept Seale, the mean (+SD) 
baseline score of all 69 subjects 
(53.4 [+11]) was in the 5lst percen- 
tile. The aerobic subjects’ mean 


Changein Change in Beck — 
Self-Concept Depression Physical Working 
Score 


Change in 
inventory Score Capacity 





score increased from 54.6 (+11) to 
60 (+12), an increase from the 55th 
to the 69th percentile. The comparison 
subjects mean scores (preinterven- 
tion, 52.7 [+10]; postintervention, 
54.9 [+11]) increased only from the 
49th to the 55th percentile. 

For the baseline BDI, the mean 
score for all 69 subjects was 
16.4 (+10); the median score was 14. 
The distribution of BDI scores and 
clinical implications based on standard 
guidelines used in interpreting this 
scale are displayed in Table 4 and 
demonstrate that only 27% of the sub- 
jects were categorized as not de- 
pressed," The mean BDI scores before 
intervention were 15.6 (+10) and 
17.8 (+11) for the aerobic and com- 
parison groups, respectively (Table 2). 
After participation, the aerobic and 
comparison groups experienced a 
mean decrease in BDI scores of 
4.78 (+6.9) and 0.35 (+7.6), respec- 
tively (Table 3), indicating an improve- 
ment in mood among the aerobic sub- 
jects. | | 
In measures of physical fitness, the 
subjects of this study had values 
within the range previously reported — 
for normal adolescents.“ The mean 
increase in PWC for subjects assigned 
to an aerobic exercise program was 
73 U compared with 21 U for the 
comparison subjects; the effect of the 
exercise program was significant 
(P<.001) (Table 3). 

A matrix of Pearson product-mo- 
ment correlation coefficients (Table 5) 
revealed a negative correlation of .33 
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~ lation 





< (P<.01) between the baseline mea- 
= sures of depression and self-concept 
< and a correlation of .29 (P<.05) be- 
tween a subject’s age and his baseline 

-physical fitness. The measured 
:- changes in self-concept, depression, 
-.and physical fitness were not corre- 
lated and were independent of the 
~ subjects age and baseline measures. 


COMMENT 


This is, to our knowledge, the first 
_ study of the psychological and physical 
changes associated with aerobic exer- 
cise using a prospective comparison of 
two exercise programs for delinquent 
adolescents. Whether the findings of 
this study can be generalized to other 
groups of juvenile delinquents remains 
to be tested. 

_ The major finding of this study is 
-that aerobic exercise was associated 
= with greater improvement in mea- 
- sures of self-concept, depression, and 
` -fitness than was participation in less 
-vigorous activity, with depression and 


fitness reaching statistical signifi- 


cance. Though one study cannot with 
E certainty address the issue of whether 
exercise must be aerobic to be of ben- 
< efit these data suggest that aerobic 
- exercise has more psychological ben- 
-efit than less vigorous activity. How- 
ever, the data presented in the corre- 
| matrix imply that the 
psychological impact of aerobic exer- 






< eise is independent of its effect on 


~ cardiovascular physical fitness. 
Previous investigations have sug- 
- gested that psychological benefits at- 
> tributed to exercise may in fact be 
~~ related to the social reinforcement and 
' recreational distraction associated 


<. with the exercise programs®** or could 


be caused by a sense of achievement 
_. or increased control or mastery of 
© body function. Others have sug- 
me changes in circulation or 
= lorphins, norepinephrine, 
< or other amine neurotransmitters are 
involved." By using an inearcer- 
_ ated population that eats, sleeps, stud- 
jes, and plays in a strictly supervised 





- environment of coercive conformity, 


© the design of this study controls for 
© such relevant issues as extracurricular 
activities, external social reinforce- 
ment, drug habits, and other varia- 
tions in environment and curriculum. 
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The findings of this study are vein- 
forced by the inclusion of the compar- 
ative exercise program, which was 
similar to the aerobic program in 
structure and administration. In ad- 
dition, the documentation of the inten- 
sity of the exercise was a critical com- 
ponent of the design. The measures of 
physical fitness serve two functions; 
besides demonstrating that aerobic 
exercise affects cardiovascular fitness 
among adolescents, they ensure that 
the exercise programs differed suffi- 
ciently in intensity to have measurably 
different physical effects. It should be 
noted that several potentially relevant 
factors could not be controlled for in 
this study: school performance, ccun- 
seling provided by the detention 
facilities, individual reaction to a re- 
strictive and somewhat punitive envi- 
ronment, the impact of separation 
from family, and relationships suck as 
gang membership. Future studies will 
need to address the process through 
which aerobic exercise influences self- 
concept and mood and will need to 
determine whether it confers benefits 
in other areas, such as academic per- 
formance or social skills. 

Future studies might also be di- 
rected at identifying subjects ‘or 
whom aerobic exercise may be partic- 
ularly beneficial. Results of earlier 
studies suggest that those who are 
more severely afflicted with psycho- 
logical impairments or who are cons:d- 
ered physically unfit may show greater 
response to exercise than those ccn- 
sidered normal in these respects.” 
Data from this study, however, do not 
show correlations between initial 
self-concept or mood and response to 
aerobie exercise, nor are we able to 
estimate the duration of an exercise 
program to maximize psychological 
benefits.* 

Although the delinquent adoles- 
cents participating in this study had a 
mean self-concept score in the 5lst 
percentile and a mean depressicn 
seore in the mildly depressed range, 
it is unclear how representative these 
findings are of delinquent male adoles- 
cents in general. Studies of other ju- 
venile delinquents®**’ have reported 
conflicting results in these measures. 
Certainly, the voluntary nature of par- 
ticipation and the absence of induce- 
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ments to complete this study may have 
allowed a systematic bias to occur in 
the initial enrollment as well as in the 
decision to drop out. Although those 
who declined to enroll were reported 
to be similar to enroliees with regard 
to race and time of incarceration, no 
information about their mood, self- 
concept, or physical fitness was avail- 
able. The high scores on the BDI are 
certainly of concern, as they suggest _ 
a high prevalence of depression among 
a group of incarcerated youths willing | 
to participate voluntarily in a study 
such as this. 

The design of this investigation was 
influenced by the institutional envi- 
ronment in which it was carried out. 
Detention facilities admit and release 
youths intermittently, unlike regular. 
schools, and enrollment therefore oc- 
eurred over a period of two months. 
The process of group assignment, de- 
scribed earlier, resulted at each facil- 
ity in an aerobic group of subjects and 
a comparison group that at all times. 
during the study were similar in age, 
time of incarceration, and baseline 
measurements of the physical and psy- 
chological variables included in this: 
study. Admittedly, this process of. 
group assignment was not strictly ran 
dom. Nevertheless, the similarities of 
the two groups at each facility and 
their sharing of living quarters, meal 
times, and extracurricular activities 
may have served to randomize the 
error effects or to control for those 
factors, such as self-selection of groups 
or dissimilarities of groups or pro- 
grams, that have weakened previous 
studies. As the regular curricular pro-. 
gram included 40 minutes of sports 
every second day prior to this study,. 
instituting an aerobic exercise pro- 
gram did not interfere with a curricu- 
lum already in place. Before this study, 
the exercise programs in place were 
similar to the “comparison program” 
and served as recreation and a time to 
learn rules of social interaction. One 
perceived weakness in the design of 
this study was the inability to have 
the author (JR.M.) who recorded 
measurements of self-concept, mood, 
and physical fitness be completely un- 
aware of the subjects’ group assign- 
ment. However, efforts were made to | 
minimize the possible influence of this _ 
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factor on data collection by mixing 
-groups on days of measurement, gath- 
-ering written questionnaires in ran- 
dom order, and using identification 
‘numbers instead of personal names 
‘whenever possible. 
Although the specific crime commit- 
ted or aberrant behavior that led to 
-each subject’s incarceration was not 
recorded during this study, the time 
-of scheduled incarceration was used as 
a measure of group similarity. A ma- 
jority of the youths incarcerated in 
these facilities were convicted of 
-crimes that in adult courts would be 
felonies (eg, sale of drugs, assault, 
robbery), although some were there 
for serious misdemeanors (eg, vandal- 
ism, petty theft). Voluntary partici- 
pation in a study is recognizably dif- 
erent from obligatory attendance at 
n exercise class, and this difference 
ight have an impact on the psycho- 
ogical outcome of an aerobic exercise 
program instituted as a truly routine 
physical education curriculum in a de- 
tention facility. This issue was not 
addressed directly in this study, nor 
‘was this study intended to evaluate 
strategies for implementing aerobic 
exercise programs in detention facili- 
ties or for enhancing youths’ partici- 
pation in such programs. 
_ By involving two separate but sim- 
ilar detention facilities, this study was 
able to represent a broader age group 
and to include a greater number of 
subjects than would otherwise have 
been available. Comparison of data 
from the two facilities identified no 
differences except those related to the 
age of the subjects. Because the main 
purpose of the study was to compare 
aerobie with less vigorous exercise, 
the results and their interpretation 
focused on this aspect. The two-factor 
analysis of variance was used to ad- 
dress some of the issues raised by 
employing two separate detention fa- 
cilities, and it permitted testing for 
_ significant interaction between the ex- 
_ ercise programs and the two facilities. 
The results of this investigation sup- 
. port the hypothesis that participation 
< in an aerobic exercise program is as- 
- sociated with measured improvements 
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in self-concept, level of depression, 
and physical fitness in delinquent male 
adolescents, Although baseline mea- 
sures of self-concept and mood as as- 
sessed by the Piers-Harris Children’s 
Self-Concept Scale and the BDI were 
correlated, improvements in these 
two variables were not correlated and 
occurred independently of changes in 
physical fitness. If future studies rep- 
licate these results, the inclusion of 
aerobic exercise in remediation pro- 
grams for delinquent youths should be 
considered. 


This study was supported in part by the Gen- 
eral Pediatrics Academie Development Program 
of the Robert Wood Johnson Foundation, Prince- 
ton, NJ. 

We thank Helena Kraemer, PhD, for advice 
and assistance in the statistical interpretation of 
the data. 
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Radiological Case of the Month 


Jacob Zeiss, MD; Nathaniel D. Wycliffe, MD; Bernard J. Cullen, MD; 
Steven Conover, MD (Contributors); Beverly P. Wood, MD (Section Editor) 


a A 8-year-old boy with a history of 
severe mental retardation, cere- 

© bral palsy, and seizure disorder was 
. brought to the emergency room be- 
caise of a lump in the anterior aspect 


ee for publication March 11, 1988. 

-.. Contributed from the Departments of Radiol- 

=. ogy (Drs. Zeiss, Wycliffe, and Conover) and Pe- 
ae ratries: ue Cullen), Medical College of Ohio at 








a : age PO ban 648, University of Rochester Med- 
601 Elmwood Ave, Rochester, NY 


of upper right side of the chest. His 
mother denied any history of trauma, 
other than a fall from a wheelchair 
while he was on the school bus. Initial 
reentgenograms showed a healing 
fracture of the right clavicle (Fig 1). 
A healing fracture involving the right 
distal shaft of the ulna was noted by 
radiographic long-bone skeletal sur- 
vey (Fig 2). No history of trauma 
explained the ulnar fracture. Child 
abuse was suspected, and the child 
was admitted to the hospital. 


Significant history included a nor- 
mal birth and neonatal period. At 6 
weeks of age the patient was the vie- 
tim of a house fire and received severe 
burns. Secondary to anoxia he devel- 
oped seizures, cerebral palsy, and de- 
velopmental delay. At the time of ad 
mission he was functioning at the level 
of a 6-month-old infant, He was cared 
for by his mother. Current medica 
tions included phenobarbital (80 mg 
twice daily) and carbamazep 
(Tegretol) (100 mg three times a day) 








Figure 2. 





The Editors welcome contributions to PICTURE OF THE MONTH ONO RADIOLOGICAL CASE OF THE MONTH, Those 
who wish to contribute should send their manuscripts to Dr Feingold (Picture of the Month), National Birth 
Defects Center, Kennedy Memorial Hospital, 30 Warren St, Brighton, MA 02135, or Dr Wood (Radiological Case 
of the Month), University of Rochester Medical Center, 601 Elmwood Ave, PO Box 648, Rochester, NY 14842. 
Articles and photographs accepted for publication will bear the contributors name. There is no charge for 
reproduction and printing of color illustrations. 
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Denouement and Discussion 


Simulated Child Abuse in Drug-Induced Rickets 


Fig 1.—Note acutely fractured clavicle and diffuse bone demineralization, with coarse trabecular 
and cortical thinning of proximal humeral metaphysis. Changes are characteristic of rickets. 


Fig 2.—Ulnar fracture is subacute, with callus deposition. Rachitic changes are again noted with 
particularly characteristic appearance to distal radial metaphysis. 


Fig 3.—Left, Rickets is characterized by diffuse osteopenia, cortical thinning (periosteal reaction is 
found in healing phase of accompanying fractures), trabecular coarsening, widening of epiphyseal 
growth plate with long bone metaphyses being broadened, cupped, and indistinct. Right, Child 
abuse is characterized by submetaphyseal fractures of bucket-handle configuration or with 
fragmentation. If healing, periosteal reaction is present. 






































- Long-term administration of anti- 
_ convulsant therapy is associated with 
_Yiekets and is reported among insti- 
_ tutionalized and ambulatory children 
-with seizure disorders," 

< Both phenobarbital and phenytoin 
sodium (Dilantin) have been incrimi- 
nated with alteration in vitamin D 
metabolism. Barbiturates increase ca- 
tabolism and excretion of vitamin D 
and its biologically active metabolites 
by simulating hepatic enzyme activ- 
ty. A similar mechanism is possible 
for other anticonvulsant drugs.” 


: widening of the epiphyseal plate with 
. metaphyseal broadening, fraying, and 
cupping (Fig 3). Pseudofractures and 
actual fractures result from dimin- 
ished bone strength. Periosteal new 
bone is seen in the healing phase. True 
fractures occur more frequently in 
anticonvulsant agent-induced rickets 
since seizure activity increases the 
‘neidence of bony injury.* Paterson? 
‘reports a case of a child with un- 
diagnosed vitamin D deficiency who 
‘presented with multiple fractures. 
Child abuse was suspected until it was 
ascertained that the roentgenographic 
abnormalities were features of rickets. 
>- These rachitie changes may be sub- 
‘tle and overshadowed by unexplained 
fractures. They occur in retarded, ep- 
ileptie patients who are subject to 
trauma but who are poor historians, 
. creating a mistaken diagnosis of 
- abuse. 
_ The special child is at greater risk 
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~ Studies have indicated that approx- — 
mately 35% of children receiving long- 
: term anticonvulsant therapy show ab-- tures 
normally elevated serum alkaline 
“phosphatase levels’ and 25% show 
-skeletal changes of rickets. The typi- ( 
eal roentgenographic features of rick- | 
-ets are shown in Figs 1 and 2. Lack of _ 
mineralization at the zone of provi- | 
sional calcification results in apparent g 






for abuse’ and has a particular vul- 
nerability to nonaccidental injury or 
nutritional neglect. Jaudes and 
Diamond" showed that 14% of the 
children in their study with cerebral 
palsy were abused. These risk factors 
need to be taken into í | 
when approaching the 1 wor up of the 
handicapped child suspec d of nonac- 
cidentalinjury == 
Underlying rickets complicates the 









radiological diagnosis of abuse. A 
characteristic skeletal change of bat- 


tered-child syndrome is submetaphy- 


-geal fractures. Abuse fractures of the 
metaphysis Appear as corner frac- 


-— diffus ragmentation and frregulutity 
of th ‘provisional zone of calcification 


ferential features include the 
n demineralization i in abuse 
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of abuse vs the irregular, ill-defined 


fraying of rickets. Differentiation of 
uncomplicated rickets from character- 


Figure 3. 
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istic child abuse is quite distinct. How- 
ever, superimposition of one on the 
other requires supportive studies. _ 

Following comprehensive evaluation 
of this patient and his family, the 
fractures were considered to be sec- 
ondary to rickets and related to pro- 
longed anticonvulsant therapy. The 
patient responded readily to vitamin 
D administration. Prophylaxis against 
drug-induced rickets with daily vita- 
min D supplementation is strongly 





recommended. 5 
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The statements listed below are best associated with 
which of the above figure(s): 

(a) Tethering of the spinal cord may lead to progres- 
sive neurologic deficit of the lower limbs. 

(b) Patients with this type of lesion usually have a 
normal spinal column and canal. 

(c) This lesion should be considered in patients who 
have recurring meningitis. 

(d) This is a very common skin lesion but is of concern 
when present in this location. 


Picture of the Month 1369 


(a) Tethering of the spinal cord may 
take place in association with diaste- 
matomyelia (Fig 2), spinal dermal si- 
nus (Fig 3), and cutaneous hemangi- 
oma with an underlying lesion of the 
spinal cord (Fig 4). Progressive neu- 
rologic deficits of the lower limbs and 
severe bladder dysfunction leading to 
hydronephrosis may occur. 

(b) The most common solid tumor 
in neonates is a sacrococcygeal tera- 
toma (Fig 1) presenting as a caudal 
mass within or below the intergluteal 
crease. This is in contrast to a lipo- 


Denouement and Discussion 


Fig 1.—Sacrococcygeal teratoma. 
Fig 2.—Diastematomyelia. 
Fig 3.—Dermal sinus. 


Fig 4.—Occult dysraphic state presenting 
as hemangioma. 


matous mass that lies above the inter- 
gluteal crease. Because it usually 
arises from the coccyx, the tumor 
spares the spinal column and canal. 
The incidence and severity of malig- 
nancy is related to the time of diag- 
nosis, and, therefore, early recogni- 
tion and total surgical excision of the 
mass is important. 

(c) An increased incidence of men- 
ingitis occurs in patients with a dermal 
sinus tract that connects the external 
surface of the lumbosacral region with 
the vertebral canal (Fig 3). Early sur- 


gical removal of the sinus tract and its 
intraspinal extensions helps to pre- 
vent the occurrence of meningitis. 

(d) Tumors or congenital cutaneous 
lesions, such as hemangiomas, located 
in the midline of the back increase the 
risk of the presence of associated spina 
bifida or extension of the lesion up or 
down the spinal column. Patients with 
such lesions should routinely undergo 
ultrasonography or other studies to 
determine if there is an extension of 
the tumor or the presence of spina 
bifida. 


The Editors welcome contributions to PICTURE OF THE MONTH and RADIOLOGICAL CASE OF THE MONTH. Those 
who wish to contribute should send their manuscripts to Dr Feingold (Picture of the Month), National Birth 


Defects Center, Kennedy Memorial Hosp 


ital, 30 Warren St, Brighton, MA 02185, or Dr Wood (Radiological Case 


of the Month), University of Rochester Medical Center, 601 Elmwood Ave, PO Box 648, Rochester, NY 14642. 
Articles and photographs accepted for publication will bear the contributor’s 
reproduction and printing of color illustrations. 
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ified Follow-Up Formula 


For babies over six months of age 


lron Fort 


GOOD NATURE 


id foods 


eating sol 












Nutritionally completes 


baby’s solid food diet 


When baby reaches the solid food stage, 
approximately 6 months of age, formula 
is no longer his sole source of nutrition. 
Yet, the high-carbohydrate cereals, fruits, 
and vegetables he eats are low in certain 
nutrients. And, older babies require less 
energy from fat' and more from protein? 
So, Carnation developed 
GOOD NATURE Follow-Up 
Formula, specifically de- 
signed to complement 
the diet of babies who 
are routinely eating 
solid food. 








GOOD NATURE makes 


good sense 


Unlike starter formula, GOOD NATURE is 
a follow-up formula that provides added 
nutrients for the older baby’s optimal 
growth and development. GOOD NATURE 
contains more protein and calcium than 
starter formula to support the increased 
metabolic demands of bone mineralization 
and muscle mass growth. 





The ratio of unsaturated to saturated fatty 
acids in GOOD NATURE is 2:1. GOOD 
NATURE is higher in monounsaturated 
fatty acids yet contains 28% less fat than 
starter formula to satisfy the changing 
needs of the older baby. 
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STAGES OF BABY FEEDING 


Birth up to 6 months 







6 months up to 12 months 













NURSING DIET TRANSITIONAL DIET 

Mother’s milk Mother’s milk 

and/or and/or 

starter formula GOOD NATURE’ 
with cereals, fruits, 
vegetables 


“Not to replace breast milk. 

Use only when breast-feeding is not 

an option. Intended only for babies 

over 6 months of age eating solid foods. 


Recommended Fat Intake‘ 










GOOD 
NATURE 


Modified 


Nursing 
Adult Diet’ 


Diet' 





tPercentage of total caloric intake. GOOD NATURE has an optimal fat blend that is high 
in monounsaturated fatty acids. 


Protein Requirements During the First Year of Life? 


Protein 
glkg 






Requirements 
per day, g 


Average 
Weight, kg 








Age 








0-6 
months 








6.0 






6-12 
months 





9.0 
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NUTRITION INFORMATION PER 100 CALORIES (5 FL OZ PREPARED AS DIRECTED) 
GOOD 


NATURE! Caloric Milk-Based Caloric 
Follow-Up Distribution Starter Distribution 
Formula (%) Formula (%) 














Carbohydrate 
Water 
Linoleic Acid 


VITAMINS: 


Vitamin A 250 IU 300 IU 

Vitamin D 65 IU 60 IU 

Vitamin E 0.8 IU 3.0 IU 

Vitamin K 8.1 mcg 8 mcg 
Thiamine 80 mcg 100 mcg 
Riboflavin 96 mcg 150 mcg 
Vitamin Be 66 mcg 60 mcg 
Vitamin B12 0.32 mcg 0.25 mcg 
Niacin 1,280 mcg 1,050 mcg 
Folic Acid 16 mcg 15 mcg 
Pantothenic Acid 480 mcg 450 mcg 
Biotin 1.5 mcg 4.4 mcg 


Vitamin C 






MINERALS: 


Calcium 135 mg 75 mg 
Phosphorus 90 mg 58 mg 
Magnesium 8.4 mg 6 mg 
lron 1.9 mgY 1.8 mgY 
Zinc 0.63 mg 0.75 mg 
Manganese 7 mcg 5 mcg 
Copper 76 mcg 90 mcg 
lodine 5.7 mcg 15 mcg 
Sodium 39 mg 32 mg 
Potassium 135 mg 120 mg 


Chloride 


INGREDIENTS: "© NONFAT DRY MILK, CORN SYRUP SOLIDS, PALM OIL, CORN OIL, 
HIGH-OLEIC SAFFLOWER OIL, CALCIUM PHOSPHATE, CALCIUM CITRATE, SOY 
LECITHIN, POTASSIUM CITRATE, SODIUM CITRATE, SODIUM ASCORBATE, FERROUS 
SULFATE, MAGNESIUM CHLORIDE, ZINC SULFATE, NIACINAMIDE, ALPHA TOCOPHERYL 
ACETATE, CALCIUM PANTOTH ENATE, COPPER SULFATE, VITAMIN A ACETATE, THIAMINE 
MONONITRATE, RIBOFLAVIN, PYRIDOXINE HYDROCHLORIDE, FOLIC ACID, MANGA- 
NESE SULFATE, PHYLLOQUINONE (VITAMIN K), POTASSIUM IODIDE, VITAMIN D3, 
BIOTIN, VITAMIN B12. 


tAll nutrients, plus the renal solute load for GOOD NATURE, are within the range 
recommended by AAP/CON for older babies. 


§Based on Similac® product labeling, Ross Laboratories, 1986. 
Whe addition of iron to this formula conforms to the recommendation of AAP/CON. 
‘Easy-to-mix powder. Ready-to-feed also contains water. 





GOOD NATURE is good 
nutrition 


GOOD NATURE also has a carbohydrate 
blend of 63% corn syrup solids and 37% 
lactose to help assure tolerance. It contains 
12 mg iron per quart to help ensure a 
sufficient supply at an age when inborn 
stores are depleted. GOOD NATURE 
costs less than starter formula and also 
tastes, smells, and looks like the real food 
baby is learning to enjoy. 


When baby is ready for solid food, Mom 
may ask you about GOOD NATURE 
Follow-Up Formula. You can reassure her 


that GOOD NATURE is nutritionally 
sound and makes good sense for her baby. 


For more information on Carnations new 
GOOD NATURE Follow-Up Formula, 
please write to: 


Carnation Nutritional Products 
5045 Wilshire Blvd. 
Los Angeles, CA 90036 
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ter) (Cagayan) 1022 (Oc) 
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(reply) [Halperin] 1273 (De) . 

is bone marraw examination eune in idiopathie throm- 
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high-dose intravenous methylprednisolone for chilihood 
idiopathic thrombocytopenic purpura (letter) [Ozaoylu] 
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beneficial effect of blood transfusion in children with 
sickle cell chest syndrome [Mallouh] 178 (Fe) 

cholecystectomy and cholelithiasis in sickle cell aremia 
[Malone] 799 (Jy) 

jaundice in neonates with sickle cell disease, case-control 
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malacia (MeCray] 896 (Au) 

hypoxic vs septic pulmonary hypertension, selective role 
of thromboxane mediation [Hammerman] 319 (Mr) 

oropharyngeal examination for suspected Spig ons (let. 
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Eastern North Carolina, high endemic rate an 
environmental risk factor [Rauch] 441 (Ap) 
Arthritis, Juvenite Rheumatoid 
muscle atrophy and leg length discrepancies in pes 
ticular juvenile rheumatoid arthritis | Vosti aie 43 
naproxen nephrotoxicity in 2-year-old chile Rayi 


My f 
nonsteroidal anti-inflammatory drug therapy in. chri 
childhood iridocyclitis [Olson] 1289 (Dey : 
Arthritis, Rheumatoid l 
erythema multiforme, dermatomyositis, rubella ra: 
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eterminanta of pediatric injuries [Horwitz] 605 iJe) 
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- naproxen nephrotoxicity in 2-year-old child [Ray] 524 


- taurine and oem regulan, Ii. administration of taurine 
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of differential x-chromosome inactivation [Wechsler] 
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Feingold] picture of month, 191 (Fe) 
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phymem aa psychological effects of aerobic exercise in 
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Dermatomyositis 

erythema multiforme, dermatomyositis, rubella rash, 
rheumatoid arthritis, picture of month (Williams, Fein- 
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‘Deuterium 

28th annual meeting of Ambulatory Pediatric Association, 
abstracts, 381-408 (Ap) 

Developing Countries 

ethical issues in hepatitis B screening (letter) [Campbell] 
(reply) [Jenista] 13 (Ja) 

ee poun report from Saudi Arabia (letter) [Sala- 
mah] 252 (Mr) 








measles in hospitalized African children with human 
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age-specific characteristics of brain death in children 
[Fackler} 999 (Sel 
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undiagnosed spinal cord injuries in brain-injureë children 
[Sneed] 965 (Se) . 

what residents know about child abuse, implications of 
survey of knowledge and attitudes [Woolf] 66ë We) 

Diagnosis, Differential 

Chlamydia trachomatis Fitz-Hugh-Curtis syndrome 
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Munchausen’s syndrome by proxy and video surveillance 
(letter [Frost] 917, (reply) [Zitelli] 918 (Se) 

recognition of coarctation of aorta (letter) [Gironi] (reply) 
[Thoele} 590 (Je) 

recognition of coarctation of aorta, continuing challenge 
for primary care physician [Thoele] 144:1201 (No); 
correction, 142:592 (Je) 
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Dihydroxyvitamins D see Dihydroxycholecalciferois — 
Diphenhydramine a 
diphenhydramine toxicity from combined oral and topical 
use (etter) [Schunk] 1020 (Oc) ae 
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continuous intracranial pressure monitoring and serial 
electroencephalographic recordings in severely as- 
phyxiated term neonates [Clancy] 740 Gy) 
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polyethylene glycol-electrolyte solution for intestinal 
clearance in children with refractory encopresis, safe 
and effective therapeutic program [Ingebo} 340 (Mr) 
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catheters in infants (letter) [Kellie] 916 (Se) 

Entera! Hyperalimentation see Enteral Feeding 

Enterobacteriaceae 
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lacerations [Bonadio]} 203 (Fe) 

Equipment and Supplies 

detection of pulsus paradoxus by pulse oximetry (letter) 
[Ryan] 481 (My) a 

interpretation of specific gravity by dipstick (etter) 
{Schaeffer} 592 (Je) 

king of scopes, Editorial Board speaks [Feingold] 716 (Jy) 

life span of intravenous cannulas in neonatal intensive 











care unit [Johnson] 968 (Se) E 
mechanical complications of eireumeision with Gomes. 
clamp {letter} [Feinberg] 819(Au) ee 
mothers of preterm and full-term infants on home apnea — 
monitors [Vohr]229(Fey => 000 u : 
aoe of cactus spines from skin (letter) [Hennes] 587 
x eer aS 
removing eactus spines (letter) [Cooper] 1140 (Noy 9-0. l 
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erythema multiforme, dermatomyositis, rubella rash, 
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a Sh lorazepam in childhood serial seizures {Yager} 
£ ) 
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(My 

Lung Volume Measurements 

bronchial compression and ventilatory dysfunction in 
noe radiological case of month (Colin, Young] 545 
(My) 

Lupus 
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T-Lymphocytes 

Bloom’s syndrome, clinical features and immunologic 
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chronic lung disease in VLBW infants tletter) [Powers] 
484, (reply) [Kraybili] 485 (My) 
lateral positioning of stable ventilated very-low-birth- 
weight mfant, effect on transcutaneous oxygen and 
carbon dioxide. [Bozynski] 200 (Fe) 
respiratory failure from asthma, marker for children with 
high morbidity and mortalit ty [Newcomb] 1041 : Qe} 
ribavirin administration to infants receiving mechanical 
ventilation [Outwater] 512 (My) 
simultaneous infection with respiratory syncytial virus 
and other respiratory pathogens [Tristram] 834 (Au) 
treatment of patent ductus arteriosus with indomethacin 
Getter) [Spritzer] (reply) [Murphy] 126 (Fe) 
Respiratory Distress Syndrome 
eritical tricuspid insufficiency due to papillary muscle 
asa result of prenatal hypoxic insult [Alkaiay] 753 
y) 
necrotizing enterocolitis and co Saree adrenal whey 
ma radiological case of month [Newman, Young] 977 
(Se) 
neurodevelppmental and ro puatory outeome in early 
chat after human surfactant treatment [Vaucher] 
Se 
surfactant Popia ead new era with many challenges 
for neonatal medicine [Merritt] 1333 (De) 
Respiratory insufficiency 
ECMO, regional evaluation of need and applicatility of 
selection-criteria [Cole] 1320 (De) 
prediction of nonsurvival in critically ill infants with 
respiratory failure, which patients are candidates for 
extracorporeal membrane oxygenation? [Marx] 261 
(Mr 
gare of accidental extubation in newborns [Srown] 
1240 (No) 
respiratory failure from asthma, marker for children with 
high morbidity and mortality [Newcomb] 1041 (De) 
Respiratory Sounds 
calcification of laryngeal, tracheal, and bronchia: carti- 
lages in children (letter) (Hoeffel} 1024 (Oc) 
differentiation of epiglottitis from laryngotracheitis in 
child with stridor [Mauro] 679 (Je) 
hypoxia and hypercapnia in infants with mild laryngo- 
malacia (MeCray}] 896 (Au) 
Respiratory Syncytial Viruses 
a ambivalence about antiviral agent [Rey] 488 
(My) 
barii and respirato a e virus-associatec apnea 
{letter} [Eockney} 913 (Se) 
roentgenographic features of common pediatrie viral 
respiratory tract infections [Wildin] 43 (Ja) 
simultaneous infection with respiratory syncytia. virus 
and other respiratory pathogens [Tristram] 834 (Au) 
Respiratory Tract Infections 
bronchopulmonary dysplasia, survival after pro-onged 
mechanical ventilation [Gibson] 721 Gy) 
periorbital cellulitis, clinical and poor findings in 
146 episodes, including tear countercurrent immuno- 
electropheresis in 89 episodes [Powell] 853 (Au) 
Resuscitation 
intraosseous infusion of hypertonic glucose and dopamine 
[Neish] 878 (Au) 
mn and ta aa with necrotizing enterocolitis [Wiswell] 
4 (Se 
unexpected death in infants monitored at home [Becker- 
man] 1032 (Oc) 
Retina 
dense metaphyseal bands and growth arrest associated 
with isotretinoin therapy [Marini] 316 (Mr) 
Retinoids 
dense metaphyseal bands and growth arrest associated 
with isotretinoin therapy [Marini] 316 (Mr) 
Retinal see Vitamin A 
Retincl-Binding Proteins 
nutritional factors and Reg in children with sickle cell 
disease | Finan] 237 ( 
Retirement 
more thoughts about retirement (letter) [Whipple] (reply) 
{Blumberg] 417 (Ap) 
Reviewers 
list of 1987 reviewers for AJDC, 17 (Ja) 
RH Factors see RH-HR Blood Group System 
RH-HR Blood Group System 
lack of transmission of human immunodeficiency virus 
Ta R. N i immune globulin (human), leads from 
(Ja 
Ribavirin see Ribonuciecsides 
Ribonucleosides 
ribavirin administration tc infants receiving mechanical 
ventilation [Outwater] 512 (My) 
atts ambivalence about ao vival agent [Ray] 488 
(My) 
ribavirin andrespiratory s -ii virus-associated apnea 
ied {Reckney] 913 (Se} 
et 


decreased bene mineral content = rickets, misleadin. 
equation (letter) [Harkavy] 479, (reply) [Vyhmeister 
480 (My) 

familial glucocorticoid deficiency in girl with familial 







ri velocit ty data and ienai ~ai rickets èt 
ter) [Stickler] (reply) [Chan] 14 ( 
m ie rickets (letter) T (reply) {Stein} ål 
} L 
selatioti of bone mineralization measures to serum. bio 
chemical measures (letter) [Abrams] 1276, (replies 
{Harkavy, apanr] 1276, 1277 (De) 
simulated child abuse in dru induced E radiologi 
cal case of month [Zeiss, Wood] 136 
aori dominant h ophosphatemic telat’ {Mimouni, j 
Feingold] picture o saa 191 (Fe) s 
Risk Factors 
adolescent risk-taking behavior and occurrence of ae 
assault [Jenny] 770 (Jy) 
behavioral predictors of injury in school-age childrer 
[Bijur] 1307 (De) 
behavioral research toward prevention of childhood in 
jury, report of workshop sponsored by National Ins 
tute of Child Health and Human Development, Sep 
3-5, 1986 [Scheidt] 612 (Je) l 
bicy cle-mounted child seats, injury risk and prevention: 
[Sargent] 765 (Jy) 7 
biood pressure in Japanese children during first 3 years 
of life, Hisayama study [Harada] 875 (Au) : 
chang g patterns of groups at high risk Ae hepatitis B 
nited States, leads from MMWR, 1030 (Oe) 5 
childhood lead poisoning—United Stable report te Con 
e by Agency for Toxic Substances and Dises 
gistry, leads from MMWR, 1145 (No) 
immunization of children infected with human immu 
deficiency virus—supplementary ACIP atateme 
leads from MMWR, (Au) 
necrotizin op ot oai ai in full-term infants, case-control: 
study [Wiswell] 532 (My) 
perinatal factors and separation time of umbilical. cor 
on Se Morphy] 1274, (reply) [Novack 
1275 (De 
perinatal risk factors for develo s of extensive cystic. 
leukomalacia [de Vries} 732 ( 
polymicrobial bacteremia in ehil aN l-year-experience. 
{Bonadio] 1158 (No) l 
ese toward achieving national 1 pe ccuves for 
immunization, leads from MMWR, 1279 (De) 
recurrence risk y neonatal hyperbilirubinemia i ii sibling 
[Khoury] 1065 
reduced paniei Se as risk factor for intraventricu 
hemorrhage (Lupton) 1222 (No) 
rehospitalization ee ee, inf 
iCombs-Orme] 1109 (Ox) 7 
er pror failure from asthma, marker for children ¥ 
h morbidity and mortality [Newcomb] 1041 (Oe 
a Lie for injury in 3-year-old birth cohort [La 
1052 (Oc) 
screening questionnaire for risk factors associated 
adolescent alcohol and other drug abuse, update (lett 
{Schwartz} 701 {Jy} l 
simulated child abuse in drug-induced rickets, radiologi 
cal case of month [Zeiss, Wood] 1867 (De) 
sudden infant death and home monitors [Meny] 1037 (Oe 
ai t triplets with necrotizing enterocolitis [Wiswell] 
ł e) $ 
unexpected in in infants monitored at home (Becker. 
R sana SA Radi h 
penganoorss y 300 ography 
Rotaviruses 
rotavirus serotype-—specific neutralizing activity in hu 
= feat milk (Belt 2 75 (Mr) 
Rubel 
se del multiforme, dermatomyositis, rubella | 
rheumatoid arthritis, picture of month [William 
gold] 93 (Ja) 
hepatitis in acquired rubella infection in children. 
(Sugaya] 817 (Au) 
increased cytosol aminopeptidase and lactate deky 
genase in serum originating from ences 
sles and rubella infection [ ueayal 1352 (De) _ 
Rubelia Syndrome, Congenital 
progress toward achieving national 1990 objective 
immunization, leads from MMWR, 1279 (De} 
Rubella Vaccine 
immunization status of preschool-age children, n 
hospital-based immunization programs (Tift) T 
progress toward achieving national 1990 objecti 
immunization, leads from MMWR, 1279 (De) 
recommendations of Immunization Practices Commit! 
(ACIP) update, prevention of Haemophilus influent 
type b disease, leads from MMWR, 419 (Ap) l 
Runnin - 
effect of iron therapy on exercise apay of onana 
iron-deficient adolescent runners [Rowland] 165 (Fe 
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Safety see Accident Prevention 
Safety Devices see Protective Devices 
Saticyiates et 
nonsteroidal anti-inflammatory drugs in pediatri 
Pag {Stiehm] 1281 (De) 


va 

natural history of acquired Ales ante i 
among children in group day care [Murph] 843 (Au 

Salivary Gland Diseases 

bars ORS os Sjogren's syndrome in children (Deprettere 

9 

Saik Vaccine see Poliovirus Vaccine 

Salrnonetia . 

Cryptosporidium malnutrition, and chronic diarrhea in 
children [Sallon] 312 (Mr) 


Subject index 13 








































































multiple pterygium syndrome, overview [Ramer] 794 (Jy) 
Scrotum 





androgen ae ab in boys with isolated bilateral eryp- 
~ torehidism [Brown] 933 (Se) 

oraion of testicular appendixes as most frequent cause 
i gf acute scrotal inflammation in infancy (letter) [Sarria] 





810 (Au) 
Belts 


effects of mandatory child restraint iaw on injuries 
Teuing hopi aurean {Margolis} 1099 (Oc) 
- failure of hospitals to promote use of child restraint 
> devices [Decker] 656 (Je) 
Sebaceous Cyst see Epidermal Cyst 
Seizures 
continuous intracranial pressure monitoring and serial 
electroencephaiographic recordings in severely as- 
-phyxiated term neonates [Claney] 740 (Jy) 
nysterical conversion reactions mimicking neurological 
disease [Bangash]} 1203 (No) 
vitro effects of magnesium on ionized calcium concen- 
tration in serum [Liu] 837 (Au) 
oveult bacteremia in children with simple febrile seizures 
[Chamberlain] 1073 (Oc) . 
outcome of neonatal strokes [Sran] 1086 (Oc) 
simulated child abuse in aru indured rickets, radiologi- 
Vood] 1367 (De) 





tuberous sclerosis, picture of month [Arens, Feingold] 
1083 (Oc) 


are 
peror is indeed stark raving naked (letter) [Guttman] 
(reply) [Fosareili] 413 (Ap) 
: -Soif Concept see also Body image 
‘abuse, feelings, and health behaviors in student popula- 
= . tion [Hibbard] 326 (Mr) 
: physical and psychological effects of aerobic exercise in 
` @elinquent adolescent males [MacMahon] 1361 (De) 
Self Esteem see Self Concept 
een see Self Concept 
com 
bacteremia with group A streptococci in childhood [Chris- 
tie] 559 (My) ; | 
body. surface cultures in newborn infant (letter) [Wag- 
c aomi T an Ae 
group A B-hemolytie streptococci as cause of bacteremia 
a in children [Wong] 831 (Au) 
eeeult bacteremia in children with simple febrile seizures 
: [Chamberlain] 1073 (Oc) 
periorbital cellulitis, clinical and laboratory findings in 
` 146 episodes, including tear countercurrent immunoe- 
`- leectrophoresis in 89 episodes [Powell] 853 (Au) 
olymicrobia] bacteremia in children, 11-year-experience 











Kaar udi 


>o [Bonadio] 1158 (No) 

role of fibronectin in diagnosing bacterial infection in 
> infancy [Koenig] 884 (Au) 
pe vs double-lumen central vengus catheters in pe- 
l pbs oncology patients [Shulman] 893 (Au) 
AIDS, shildren, and primary care physicians, Editorial 
- Board speaks {Ferrieri}] 272 (Mr) 
cases of iphone following previous vaccinations (letter) 
.. [Davis] (reply? [Pachman] 1022 (Oc) 
elevated serum iron concentration in adolescent alcohol 
users [Friedman] 156 (Fe) 
ench screening programs for congenital hypothyroid- 
ism (letter) [Farriaux] (reply) [Alen] 1137 (No) 
group A streptococcal carrier state (letter) [Tanz] (reply) 
[Gerber] 1020 (Oc) 
group A streptococcal carrier state, reexamination [Ger- 
_ ber} 562 (My) 
inereased cytosel aminopeptidase and lactate dehydro- 

enase in serum Meher 4 from lymphocytes in mea- 

sles and rubella infection (Sugaya] 1352 (De) 
traosseous infusion of hypertonic glucose and dopamine 
{Neish] 878 (Au) 
invalid equation for conversion of indirect hemagglutina- 
< tion titers to international units (letter) [Wilkins] 1139, 
freply) (Hjorth) 1140 (No) . 
tritional factors and por in children with sickle cell 
disease [Finan] 237 (Fe) 
meumocystis carinii serologic study in pediatric ac- 
quired immunodeficiency syndrome [Pifer} 36 (Ja) 
recommendations of Immunization Practices Advisory 
. Committee prevention of perinatal transmission of 
` hepatitis B virus, prenatal screening of all pregnant 
. women for hepatitis B surface antigen, leads from 
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thyroid scanning, ultrasound, and serum thyroglobul 
determining origin of congenital: re Maas a 
ter) [Farriaux] (reply) [Ehrlich] 1026 (Oc) 





thyroid seanning, ultrasound, and serum thyroglobulin in 


repos ile origin of congenital hypothyroidism {Muir} 

e 

Serotonin Antagonists 

cyproheptadine and growth ‘letter) [Arisaka] 914 (Se) 

Serotyping 

rotavirus serotype—specific neutralizing activity in hu- 
man milk [Bell] 275 (Mr) 

Severity of Hiness Index see Diagnostic Reiated 
oes 

Sex Behavior 

Chlamydia trachomatis Fite-Hugh-Curtis syndrome 
without salpingitis in female adolescents [Katzman] 
996 (Se) 

luteinizing hormone releasing hormone and human be- 
havior (letter) [Tiwary] 699 (Jy) 

recommendations of Immunization Practices Advisory 
Committee prevention of perinatal transmission of 
hepatitis B virus, prenatal screening of all pregnant 
women for hepatitis B surface antigen, leads from 
MMWR, 921 (Se) 

Sex Chromosome Abnormalities 

institutional sereening for fragile X syndrome [Hager- 
man} 1216 (Ne) 

Sex Factors 

soccer injuries and their relation to physical matarity 
[Backous] 839 (Au) 

Sex Maturation 

sexual precocity in girls, association with sexual abuse? 
{Herman-Giddens| 431 (Ap) 

Sex Offenses 

adolescent risk-taking behavior and occurrence of sexual 
assault [Jenny] 770 Wy) 

Sexual Abuse, Child see Child Abuse, Sexual! 

Sexually Transmitted Diseases 

AIDS, children, and primary care physicians, Editorial 
Rely speaks [Ferrieri] 272 (Mr) 
oc 


necrotizing traeheobronchitis, ischemic lesion [Hanson] 
1094 (Oc) 

Shock, Anaphylactic see Anaphylaxis 

Shock Waves, Ultrasonic see Ultrasonics 

Siatorrhea 

‘Barbie’ doll curler aspiration into upper trachea [Arnold, 
Young] 141:1825 (De); correction, 142:159 (Fe) 

differentiation of ae pelea from laryngotracheitis in 
child with stridor [Maure] 679 (Je) 

Sickle Cell Trait see Anemia, Sickle Cell 

SID see Sudden Infant Death 

Silastics see Silicone Elastomers 

Siticone Elastomers 

infection rates ef Broviac-Hickman catheters and implan- 
table venous devices [Wurzel] 536 (My) 

Silo Fillers Disease see Lung Diseases 

Sinus Thrombosis 

poststrangulation cerebral sinovenous thrombosis, radi- 
ological case of month (Schroeder, Wood} 1235 (No) 

Sjégren’s Syndrome 

diagnosis of Sjégren’s syndrome in children [Deprettere] 
1185 (No) 

Skin 

dominant X-linked chondredysplasia deere’ radiolog- 
ical ease of month [Kozlowski, Wood} 1233 (No) 

ote of cactus spines from skin (letter) [Hennes] 587 
(Je 

removing cactus spines (letter) [Cooper] 1140 (No) 

Skin Diseases, Bullous 

epidermolytic hyperkeratosis, picture of month [Jones, 
Feingold} 1231 (No) 

Skin Manifestations 

Kawasaki disease and perineal rash [Urbach] 1174 (No} 

Skin Tests 

bronchial reactivity in diabetic patients, relationship to 
duration of diabetes and degree of glycemic control 
[Villa] 726 (Fy) 

Sleep Disorders 

Epe Sf in pediatrie population [Young] 210 (Fe) 

Sleep, REM 

narcolepsy in pediatric population { Young] 210 (Fe: 

Smiling see Facial Expression 

Smoking 

abuse, feelings, and health behaviors in student pepula- 
tion [Hibbard] 326 (Mr) 

cigarette smoking among childhood cancer survivors 
aera (Troyer, Holmes] 123, (reply) [Wasserman] 124 
(Fe) 

risk factors for injury in 3-year-old birth cohort [Larson] 
1052 (Oc} 

sudden infant death and home monitors [Meny] 1087 (Oc) 

Smoking, Passive see Tobacco Smoke Pollution 

Snoring 

snoring, daytime sleepiness, and sickle cell anemia Getter) 
[Wittig] 589 (Je) 

Soaps see Surface-Active Agents 

Soccer see Sports 

Social Environment 

helping families get through holidays after death of child 
{Wasserman} 1284 (De) 

screening for psychosocial disorders in pediatric practice 
{Jellinek] 1153 (No} 

Social Support see Social Environment 

Social Values 

approaches to ethical decision making in neonatal inten- 
sive care unit [Walters] 825 (Au) 

Social Work 

Munchausen’s syndrome by proxy and video surveillance 


Kawasaki syndrome clusters in Harris County, Texas 
Eastern North Carolina, high endemic rate. al 
environmental risk factor [Rauch] 441 (Ap). 

rehospitalization of _very-low-birth-weight 
iCombs-Orme] 1109 (Oe) 

rotavirus serot 
man milk [Bell] 275 (Mr) 


infant 


specific neutralizing activity m hu- 










sudden infant death and home monitors [Meny] 1037 (Oc). : 
toward clinical subgrouping of hyperactive and nonhyper- ~ + 
active attention deficit disorder, results of comprehen: 
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Mai 


e 


ajve patra bara and neuropsychological assessment 


[Franki 153 í 


28th annual meeting of Ambulatory Pediatrie Association, a 


abstracta, 381-408 (Ap) 


waterbed care of narcotic-exposed neonates, useful adi. 


junet to supportive care [Oro] 186 (Fe) 
Sodium 






plasma prorenin and renin in childhood and adolescence : 


{Wilson} 1070 (Qe) 
Somatomedins 


effeets of low-dose craniai radiation on growth hormone n 
secretory dynamics and hypothalamic-pituitary fune- > 


tion [Costin] 847 (Au) 


efficacy of leuprolide therapy in children with central a 


precocious puberty [Kappy] 1061 (Oc) 
Somatotropin 
effect of testosterone therapy on spontaneous 


rowth = 


hermone secretion in boys with constitutional delay — 


iChalew] 1345 (De) 


effects of low-dose cranial radiation on growth hormone. 


secretory d 
tion [Costin] 847 (Au) 









namics and hypothalamic-pituitary fanc-- 


serum concentrations of growth hormone, insulin, free 7 
thyroxine, thyrotropin, and cortisol in very-low-birth- 


weight infants receiving total parenteral nutrition [Ka- 
narek] 993 (Se} 4 

Somatotropin Reteasing Hormone a 

cyproheptadine and growth (letter) [Arisaka] 914 (Se) 

differential effects of 18- and 24-gray cranial irradiation 
on growth rate and growth hormone release in chiklren 
with prolonged survival after acute lymphocytic leu- 
kemia {Cicognani} 1199 (Nai 

Sonication see Ultrasonics 

Speciaities, Medical 

approaches to ethical decision making in neonatal inten- 
give care unit [Walters] 825 {Au} ee 


future of subspecialty training in pediatrics [Kappy] 1209. : 


(No) 
PhDs in pediatric departments [Leuschen] 675 (Je) 
Specific Gravity 


sai ede Sey af specifie gravity by dipstick (letter) = 


(Schaeffer) 592 Je} 
Spices see Condiments 
Spinal Cord 
sacrococeygeal teratoma, diastematomyelia, dermal sinus 


occult dysraphic state presenting as hemangioma, pic- 


ture of month [Elhassani, Feingold] 1369 (De) 
Spinal Cord Injuries 


undiagnosed spinal cord injuries in brain-injured children ~ 


[Sneed] 968 (Se) l 
Spine Muscular Atrophy see Muscular Atrophy, Spi- 


na 
Spinal Puncture 
occult bacteremia in children with simple febrile seizures 
[Chamberlain] 1073 (Oc) 
Spine J 
&-variable clinical assessment model for prediction of 
cervical spine injury in children (letter) [Binna] (reply) 
[Duncan] 141:1249 (De); correction, 142:626 We) 
Spienectom 


snoring, daytime sleepiness, and sickle cell anemia (letter) ~ 


[Wittig] 589 (Je) 
Sports 
bicycle helmet education project (letter) [Metz] 414, 
n replies} [Weiss, Sefpst} 415 (Ap) 
icy 
Sargent] 765 (Jy) fat 
determination of fitness in children with asthma, use of 
standardized tests for functional endurance, body fat 
eomposition, flexibility, and abdominal strength 
[Strunk] 0440 (Se) 
aoecer injuries and their relation to physical maturity 
[Backous] 839 (Au) 


e-mounted child seats, injury risk and prevention. 


softball sliding injuries—Michigan, 1986, 1987, leads from 


MMWR, 715 Gy) i 
SPORTS MEDICINE 


effect of iron therapy on exercise capacity of nonanemie i 


y 


iron-deficient adolescent ranners { Rowland] 185 (E 
ai free and psychological effects of aerobie exercise in 
delinquent adolescent males [MacMahon] 1361 (De) 
soccer injuries and their relation to physical maturity 
(Backous] 889 (Au) fee 
orts Medicine 


ey 


effect of iron therapy on exercise capacity of nonanemic 


iron-deficient adolescent runners [Rowland] 165.(Fey.° 


soccer injuries and their relation to physical maturity _ 


{Backous] 839 (Au) 


softball sliding injuries—Michigan, 1986, 1987, leads from 


MMWR, 715 Gy) 
Sprains and Strains 
goecer injuries and their relation te physical maturity 
{Backous] 8389 (Au) 
Stains and Stainin 


legal imperative and meconium-stained newborn (letter) 


Dalali (reply) [Sepkowitz] 250 (Mr) 






















disorders, biochemical and clinical diagnostic 
ans [Singh] 1287 (De) — l 

onium-stained infant (letter) [Carson] 698, 

Sepkowitz] 699 Jy) 

lococcus aureus 

surface cultures in newborn infant (letter) [Wag- 

horn} $13 (Au) 

dy surface cultures in newborn infant, exercise in 
my o De and inappropriate practice [Ful- 

ad. +; a i 2 

la inultifocal osteomyelitis, radiological case of 

th [Kishan, Wood] 687 (Je) 


snment, infanticide, and filicide, overview of inhu- 
‘ity. to. children [Bloch] 1058 (Oc) 


ity to 


ü 









ne mineral content = rickets, misleadin 

on Getter} (Harkavy] 479, (reply) [Vyhmeister 
y) , 

tterns of first-generation Southeast Asian in- 
s{Bäldwin] 526 (My) ae 

p of bone mineralization measures to serum bio- 


fcloaporine therapy for steroid-resistant nephrotic syn- 
me, controlled study {Garin} 985 (Se) 
for iheni immune thrombocytopenic pur- 
emblat 


{De) 
d phosphate depletion (letter) [E]-Dahr] 256 







mature infant, influence of diuretic 









k falis in use of clinical asthma scoring [Baker] 183 (Fe) 
: Stiibirth see Fetal Death 

Streptococcal Infections 

% ‘A streptococcal carrier state (letter) [Tanz] (reply) 
rber] 1020 (Oc) 
A-streptococeal carrier state, reexamination [Ger- 
562 (My) 





eJ 559 (My) , : 
group A B-hemolytic streptococci as cause of bacteremia 
in children | Wong] 831 (Au) 


_ Streptokinase 
“successful urokinase therapy for superior vena cava syn- 
drome in premature infant (letter) [Griffin] 1267 (De) 
Stross Disorders, Post-Traumatic 
» propranolol treatment for childhood posttraumatic stress 
* disorder, acute type, pilot study [Famularo] 1244 (No) 
: Respiratory Sounds 
seg Cerebrovascular Disorders 
arachnoid Space 
yasellar arachnoid eyst, radiological case of month 
(Wells, Wood! 1081 (Oc) 
Substance Abuse 
abuse, feelings, and health behaviors in student popula- 
ae [Hibbard] 326 (Mr) 





















seent risk-taking behavior and oceurrence of sexual 

uit {Jenny} 770 (Jy) 

ing patterns of groups at high risk for hepatitis B 

ted States, leads from MMWR, 1030 (Oc) 

rate intoxication of young children and pets with 

uggs, survey of adolescent population in private prac- 

ce (Buchta? 701 y) 

: @levated serum iron concentration in adolescent alcohol 

users [Friedman] 156 (Fe} 

E concerning AIDS embryopathy (letter) [Cordero] 

_ $a) 

- screening questionnaire for risk factors associated with 

_ adolescent alcohol and other drug abuse, update (letter) 

Schwartz} 701 dy) 

gibstance abuse prevention program Albuquerque, 
- New Mexico, leads from MMWR, 24 (Ja) 

: Sudden infant Death 

“mothers of preterm and fall-term infants on home apnea 

noniters | Vohr] 229 (Fe) 

den infant death and home monitors [Meny] 1037 (Oc) 

den infant death syndrome and opioid peptides from 

2 ilk (etter) [Ramabadran] 12 (Ja) 

“ Umexpected death in infants monitored at home [Becker- 

“o aman] 10383 (0c) 

eee Mrasnterie Artery Syndrome see Duodenal 

Obstruction 




























:: Superior Vena Cava Syndrome 

céasfal urokinase therapy for superior vena cava syn- 

ee premature infant (letter) [Griffin] 1267 (De) 

jon 

- Taterai. pees of stable ventilated very-low-birth- 
eight infant, effect on transcutaneous oxygen and 

ben dioxide (Bozynski] 200 (Fe) 

‘Supraseltar Cyst see Craniopharyngioma 

Surface-Active Agents 

innovation and advances in neonatal care, Editorial Board 

peaks (Goetzman} 920 (Se) 

: developmental and respiratory outcome in early 

~““shidhood after human surfactant treatment [Vaucher] 

“surfactant. AA ipl phate new era with many challenges 

_. for neonatal medicine [Merritt] 1333 (De) 

“Surfactant, Pulmonary see Pulmonary Surfactants 

tfactants see Surface-Active Agents 
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Surgery, Plastic — 
au pterygium syndrome, overview [Ramer] 794 (Jy) 
Wine 


hypoxie vs septic pulmonary hypertension, selective role 
of thromboxane mediation [Hammerman] 319 (Mr) 


T 


Talipes Cavus see Foot Deformities 

Taurine 

taurine and ge a apron Il. administration of taurine 
analogues affords cerebral osmoprotection during 
chronic hypernatremie dehydration [Trachtman] 1194 


(No) 

Tay-Sachs Disease ee 

amaurotic family idiocy (1911) [Abt] 53; from “T red 
3 ve to lysosomal enzyme assay, commentary [Ferry] 
56 (Ja) . 

Technetium 

role of mag in neonatal hypothyroidism (letter) [Hor- 
lick] 1138 (No) 

usefulness of serum thyrotropin-binding inhibitory index 
measurements in infantile hypothyroidism, relation- 
ship to serum thyrotropin concentrations [Shulman] 
972 (Se) l 

Technology, Medical 

innovation and advances in neonatal care, Editorial Board 
speaks {Goetzman] 920 (Se) 

king of scopes, Editorial Board speaks [Feingold] 716 Gy) 

Telanglectasis — 

pityriasis rosea, lichen nitidus, discoid lupus erythema- 
tosus, picture of month (Cohen, Feingold] 785 (Jy) 

Telephone 

emperor is indeed stark raving naked (letter) [Guttman] 
(reply) [Fosarelli] 413 (Ap) 

Temperature 

inability of temperature-sensitive 
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Serious medicine 
for head and 
chest congestion 


Triaminic’ Expectorant is the congestion 


medicine for colds and allergies. 

It clears congestion. In the head. And in the 
chest. Because it contains both a decongestant 
and an expectorant. 

The decongestant shrinks swollen nasal and 
sinus membranes. Relieves the pressure. 
Promotes nasal drainage. 

The expectorant loosens phlegm and clears 
bronchial passageways. 

Triaminic Expectorant. No wonder it’s the 
pediatrician’s choice for head and chest congestion. 
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